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[ABSTRACT] ' 
[OBJECT} 

To provide conpounds with excellent interferon inductivity. 
[SQLUTZGN MEANS] 

A 1- (substituted aryl}al^yl-lH-imidazo[4,5-e]quinoline-4- 
amine derivative represented by general- fosoula (Z) : 




wherein R* is a group COR', SO^V, 1IR"r**, etc., R* and R* are 

Ivdrogen atoms or allcyl groups; R* is a hydrogen atom, aUq^l 
group, etc.; R* is a l^drogen atom or all^l group; R* ia a 
Ivdrogen atom, allcyl gxovp, etCftC is a l^dror^l group, euLl^yl 
grovqp or alJcaa^ grouqp; R* and R* are hydrogen atoms or allcyl 
grotqps; r" is a l^drogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfoz^l grotqp, etc.; a is 0-1 
n is an integer p£ 1-3; Z is an al^^lene chain or the carbon 
chain represented hy CHsCH; Y ia a sulfur atom or. the carbon 
chain represented by CH=CH; and the bonds shovm by solid lines 
end dotted lines represent single bonds or double bonds, 
or a ph a rm acologically acceptable salt thereof . 
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BEST AVAILABLE COPY 




CLAIMS 

1. A 1- (substituted aryl)allcyl-lH-imida2opyridine-4-ainine 
derivative represented ly the following general foranila (1) : 




wherein is a group represented by CQr\ SO^V, CONRV, MR"r" 
or C(r")s:NOH, or a Iqrdroxyl group or cyano group; r' and R* are 
the same or different and represent hydrogen atoms or lower ' 
alkyl groups; R* represents a: hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, loWer alkoxy 
groups, cyclic alJqrl groups or halogen atoms; r' represents a 
hydrogen atom or lower alHyl group; R* represents a hydrogen atom, 
lower all^l group, lower alkoacy group or halogen atom; R^ 
represents a hydroxyl groi:^?, lower alkyl group or lower allcoxy 
group; r' and r' are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl -^oup, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarlsamoyl group or 
substituted or unsubstituted beazenestilfonyl group; r" . 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; Z represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=sCH; and the bonds shown by solid linos 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
Techniral Pield nF hh^ Tnv^n^^oT, 

The present Invention relates to a novel 1- (substituted 
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arylJal3cyl-lH-iinida20pyridina-4-ainine derivative or 
phaimacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug^. 

Coopaunds with a lH-iinida2ppyridine-4 -amine skeleton have 
been disclosed, . such as the caaqpounds with anti-viral action 
mentioned in Japanese Onexanined Patent Publication No. 60- 
123488, including l-lsobutyl-lH-iiaida2o[4,5-c]quinoline-4-amine. 
(connnon name: imiqulniod) and l-(2-phenylethyl)-lH-imidazo[4,5* 
c]quinoline-4-aiuine, but absolutely no lH-imidazcRyridine-4- 
amine derivatives bav« hitherto been knovm having subatituents 
vdth functional groi^ps such as sulfamoyl, carbainpyl* amino, 
amido, sulfonamide, cyano, carbo^q^l, ureido, thioureido, 
hydroxjriminomethyl or Iqr^bmvl groins on the aromatic ring of 
the primary axylalkyl group, such as accor«Ung to the present 
invention. 

. The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action bls described in Joumea of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
confounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4{3H)-pyriaidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, , Vol. 23, p. 237 (1980)1 and 2,7- 
bis£2-(diethylamino)etho3vl-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is ah object of the present invention to provide novel 
conqpounds with excellent interferon inductivity which are useful 
for diseases caused lay viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
MflftTia fnr flnlxHrtff hhn Pt-^Kl^ma 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have conaileted the 
present invention upon the finding that novel 1- (substituted 
aiyl)allqfl-lH-imidazopyridine-4-amine derivatives having 




•substituenta with functional groups such as sulfa»oyl. carbamoyl 
ainlno, anddo, sulfonamide, cyano, carboxyl, ureldo. thloureldo ' 
IVdroxylffllaomethyl or hydroxyl groups on the aromatic ring of ' 
the primary arylallcyl group, and pharmacologically acceptable 
salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to 1- 
(substituted awl)alkyl-lH.iaida*ppyridine-4-ainine derivatives 
represented by the following general formula (1} 



(1) 



wherein R» is a group rjqpresented by COR', so^V, conrV, iir"r" 
or C(R")aiiOH, or a by&zaxsrl group or cyano" group; r' and r' are 
the same or different and r^resent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; r' represents a 
hydrogen atom or lower all^l group; r' represents a hydrogen atom, 
lower alkyl group, lower 'alkoxy group or halogen atom; r' 
represents a hydroxyl group, low^r allcyl group or lower alkoxy 
srroup; R and R' are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents , a hydrogen atom, 
lower alkyl group or benzyl group, r" represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfenyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
STibstituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of O-l,. n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CHaCH; Y represents a sulfur atom or the carbon 
chain represented by CHaCH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically aec^table salts thereof. 
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• rPreferred Mode of the Invention] 

As exaii5)les of lower allcyl groups represented bv R* b» «» 
« » n » R , R , R or R in general fomtula (I) above there 
nay be mentioned BiatJvl. etl^l, n-prppyl, isopropyl, n-butyl. 
isobutyl, sec-butyl, tert-butyl, etc., as exaaples of linear or 
• bran«ihed alfcyl groups of 1-10 carbon atoms represented by R* 
there may be motioned methyl, ethyl, n-propyl, isoprppyl, n- 
butyl. isobutyl, sec-butyl, tert-butyl, n-pentyl. Isopentyl, 
neopentyl. n-hexyl. n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be subistltuted on 
these alkyl groups there may be mentioned methoav, ethoxy, n- 
propoxy, is«>propo3nr, n-butoxy, isobutoxy, sec-butoxy, tert- • 
butosy, etc.. as exaaiples of cyclic alHyl groups which may be 
substituted on these aU«yl groups there may be mentioned 
cyclopropyl, cyclobutyl, ,pyclQpentyl. cycloha?yl/ cycloheptyl, 
etc., and as examples' of halogen atoms whidi may be substituted 
on these alkyl groi5)s there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoa^ groups 
represented by R* and R* there may be mentioned methoxy, ethoxy, 
n-propo3?y. isopropoxy, n-butoxy, isobutoxy, sec-butTOqr, tert- 
butoxy, etc., and as examples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groins represented by R" there may be 
mentioned methanesulfonyl, prqpa9esulfonyl, butanesulfonyl, etc., 
and as lower alkanoyl groves represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thlocarbamoyl group or substituted 
or unsubstituted bensenesulfonyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The coiqpounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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well as mineral acid^alts of hydrochloric acid, hydrobroaic 
add, hydroiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc. ««i organic acid aalts of acetic acid. n«aeic acid, 
fumaric acid, citric acid, oxalic acid, malic acid 
methanesulfonic acid, p-toluenesulfoaic acid, Humdelic acid, lO- 
camphor sulfonic acid, tartaric acid, etc. 

Optical isomers loay be present for con5,ounda with asymmetric 
carbons among the compounds riapresented hy general fonmila (IJ 
above according to the invention, and these Qptically active 
species and their mixtures are also encompassed by the present 
invention. 

Also, the comppunds represented by general formula (I) 'above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the produc^tion conditions or they may exist as any 
desired hydrates, and these crystalline fonas and lydrates, as 
well as mixtures thereof, are also encompassed by the present 
Invention. 

As preferred modes of the 1- (substituted aryl)alkyl-lH- 
imidazopyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) 1- [2- 14- (l-aminoethyl)phenyl] ethyl] -iH-imidazo [4,5- 
c] quinoline-4 -amine 

(2 ) 1- [2- (4- (l-aminoethyl)phenyl] ethyl] -2-methyl-lH-lmidazo 14,5- 
c ] quinoline-4 -amine 

(3) l-[2-r4-(i-aminoethyl)phenyl]etlQrii-2-ethyl-lH-imida2o[4. 5- 
c] guinoline-4-amine 

(4) l-t2-I4-{l-aminoethyl)phenyl]ethyll-2-n-prosvl-lH- 
Imidazo [4 , 5-c] quinoline-4-amine 

(5) 1- [2- [4- (1-aminoethyl ) phenyl] ethyl 1 -2-n-btttyl-lH- 
Imidazo [4 , 5-c] (iuinoline-4-amine 

(6) l-(2- [4- (1-aminoethyl) phenyl] ethyl] -2-cyclQpropylmethyl-lH- 
imidazo 1 4 , 5 -c ] quinoline-4 -amine 

(7) l-C2-C4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-lH- 
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iinidazo [4 , 5-cI quiaoline-4-ajnine 

( a ) 1- [2 - [4- (1-aminoethyl ) phenyl] ethyl ] -6 , 7 , 8 , 9-tatrahydro-lH- 
imidazo [4 < 5-c]qulnbllne-4-aiiilne 

(9) 1- [2- 14- (l-aninoethyl)phenyl] et±yll -6, 7, 8, S-tet:rahydro-2- 
metlvl-lH-iaiidazo [4, 5-cl quiaoline-4-ainiiie 

(10) l-[2-[4-(l-amino«thyl)pheayl]ethyl]-2-ethyl-6,7,8,9- 
te tzahydro-lH-imldazo [4 , 5-c] <xiiinoline-4-a]nine 

(11) 1- 12- [4- {l-aniinoet±yl)phaiiyl] ethyl] 76,7,8, 9- tetrahydro-2-n 
propyl-lH-iniidazo(4,5rc]cpiinoll2ie-4-a]nine - 

(12) l-C2-[4-(lrainiiio«tlvl)pheByl]ethyll-2-n-bUtyl-6,7,8,9- 
tetrahydro^lB-imldazo (4 « S-e] quiiiollne-4-aaiiiie 

(13 ) 1- I2-t4- (l-amiaoetlyDpheiyll ethyl] -2-<?yclopropylinethyl- 
6,7,8, S.-tetrahydro-lH-laddazoU, 5-c] quinollne-4-aiiiinB 

( 14 ) 1- [2- [4- ( l-aaiiaoethyl)phexiyl 3 ethyl] -2-eth<wyitethyl-6 ,7,8,9- 
tetzafaydro-lH-imidazo (4 , 5<-e] qaiaoline-4-aaiibie 

(15) l-[2-r4-(l-axninoethyl)phaayll«tl?ylJ-l,6,7,8- 
tetrahydroeyclqpenta [b] Imidazo [4, 5-d]pyrldiAe-4-amine 

(16) 1 - ( 2 - (.4 - ( l-aminoe thyl ) phej?yl ] Bthyl ] -1 , 6 , 7 , 8- tetral9dro-2 - 
metl^lcyclopenta [b] imidazo [4, 5-d]pyrldine-4-ainine 

(17) l-(2-[4-(l-aaiinoethyl)pheivllethyll-2-ethyl-l,6,7,8- 
tetrahydrocyclopeata lb] inddazo [4 , 5-d]pyridine-4-amln6 

(18) l-[2-[4- ( l-aminoetbyl ) phenyl ] ethyl 1-1,6,7, 8-tetrahydro-2 -a- 
propylcyclopenta [b] iaiidazo [4 , 5-dfpyridine-4-aniine 

(19) l-t2- [4-(l-aiJiinoetlqrl)phenyl] ethyl] -2-n-butyI-l, 6,7,8- 
tetrahydrocyclopenta (b] inddazo 1 4 , 5-d] pyridine-4 -amine 

(20) l-(2-[4-(l-aiainoetlvl)phenyl]ethyl]-2-cycloprppylmethyl- 
1, 6,7, 8-tetrahydrocyclopenta (b] imidazo (4, 5-dlpyridine-4-amine 

(21) 1- C2- [4- (l-amiaoethyDphenyl] ethyl] -2-ethoxymethyl-l, 6, 7 , 8- 
tetrahydrocyelQp«nta(b] inddazo [4 , 5-d]pyridine-4-ainine 

(22) l-I2-(4-(l-amInoethyl)phenyl]ethyll-l,6,7,8,9,10- 
hexafaydrocyclohcipta [bj inddazo (4 , 5-d] pyridine-4-andne 

(23) 1- [2- (4- (l-aadnoethyl)phenyl] ethyl] -1, 6,7,8 , 9, 10-hexabydro- 
2-metlvlcyclohepta [bJ inddazo [4 , 5-d] pyridine-4 -andne 

(24) .l-[2-C4-(l-aminoetbyl)phenylJethyll-2-ethyl-l,6,7,8,9,10- 
hexafaydroeyelohepta [b] inddazo [ 4 , 5-d]pyridine-4-andne 
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<25) 1- [2- [4- (l-aninoet±yl)phenyll ethyl] -1, 6, 7, 8. 9, 10-hexaiiydro.- 
2-n-propylcyelphepta[bl IMdazo [4. S-dJpyridiae-4-aaine 

(26) 1- [2- [4- (l-aminoethyDphenyl] ethyl] -2-n-butyl-l, 6,7.8.9,10- 
hexal^rdrqcyclohejpta [b] iaidazo [4 , 5-d] pyridine-4 -amine 

(27) 1- {2- 14- (l-anilnbethyDpheayll ethyl] -2-cyeioprppylinethyl- 
1,6,7,8,9, lO-hexahydrocydohepta [b] imidazo 14 . 5-d]pyridine-4- 
amine 

(28) l-t2-[4-(l-ainiaoethyl)pheaylJethyl]72-ethoxyinethyl- 
1,6,7,8,9, lO-hexahydrocyclohepta [b] inidazo ( 4 , 5-d] pyridlne-4- 
amine 

(29) N- [1- £4- [2- {4-aB>ino-lH-ifflida20 [4, 5-c]qulnollne-i- 
yl)etfayl]phenyl]etlvl] aeetasiide 

(30) Nr [1- [4- (2- (4-ainino-2-ja*thyl-lH-iaddaao [4 , S-e] quiaollne-1- 
yl} ethyl] phenyl] ethyl] «feetamlde . 

(31) . N-tl-t4-t2-(4-aiiiino-2-etlyl-lH-iaddazo'[4,S-c]quinollne-l- 
yl) ethyl] phenyl] (BthylJ acetanide 

(32 ) N- [1- [4- [2- (4-aniinb-2-n-prppyl-lH-iinidazo [4, S-c]q^lnoline- 
l-yl)ethyl]phenyl]ethyl] acetamide 

(33 ) N- [1- [4- [2- (4-aiiiino-2-n-butyl-lH-inddazo (4, S-c] quinoline-1- 
yl) ethyl] phenyl] ethyl] acetamide 

(34) N- [1- [4- [2- (4-amino-2^-cyclopropylmethyl-lH-iinidazo [4,5- 
c] quinoline-l-yl) ethyl]phenyl] ethyl] acetamide 

(35) N-[l-[4-[2-(4-aiBino^2-ethox:^ethyl-lH-iinidazo[4,5- 
c] quinoline-l-yl) e thyl] phenyl ] etl^ll acetamide 

(36) N- II- 14- C2- (4-ainino-6,7 ,8, 9-tetrahydro-lH-imidazo [4,5- 
c] quinoline-l-yl) ethyl] phenyl] ethyl] acetamide 

(37) N-Il-[4-I2-(4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
lmidazoI4,S-c]quinoline-l-yl)ethyl]phenyl]ethyll acetamide 

(38) H-[l-t4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-l-yl) ethyl]phenyl] etbyU acetamide 

(39) H- II- [4- 12- (4-amino-6 ,7,8, 9-tetrahydro-2-n-prqpyl-lH- 
imidazoI4.5-c]quinoline-l-yl)ethyl]phenyllethyll acetamide 

(40) N- II- 14- 12- (4-amino-2-n-butyl-6,7, 8, 9-tetrahydro-lH- 
imidazoI4,S-clquinoline-l-yl)ethyl]phenyl]ethyll acetamide 

(41) N- 11-. 14- 12- (4-amino-2-cyclopropylmethyl-6,7, 8, 9-tetrahydro- 
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lH-liaida2oC4,5-c]qu±Bolln8-l-yl)ethyllphanylletiiylJ acetaaide 

(42 ) N- II- [4- [2- (4-aBino-2-eth(«yaatlvl-S, 7, 8 , 9- tatralwt3ro-lH 
iaidazo [4, 5-c]quiiioline-l-yl) etl^llphenyl] etbyl] acetamide 

(43) N-Il-(4-I2-(4-afflino-l,6,7,8-tet:rahydrocyclpp«atatb] 
iaidazo [4 . S-d]pyridin-l-yl) etdvUphenyl] ethyl] acetamide 

(44} N-[l-[4-[a-(4-aiiiino-l,6,7,8-tatraliyrdro-2- 
methylcyclopenta [b] imidazo 14 . S-d]pyridin-l-yl) 

etbyl ] phenyl ] ethyl ] acetanide • 

(45) N-[l-[4-[2-(4-ainino-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo 14 , 5-d]pyridia-l-yi) 
ethyllphenyl] ethyl] acetamide 

(46) N-Il-[4-[2-(4-amino-l,6.7,8-tetrahydro-2-a- 
propylcyclopeata lb] imidazo [4, 5-dlpyridin-l-yl} 
etl^l]phenyl]etlq^l) acetamide 

(47) N- [1- [4- [2- (4-amino-2-n-butyl-l, 6,7,8- 
tetrahydrocyclopeataCbl imidazo t4,S-dlpyridin-l-yl) 
etlvl]phenyl]etlQrl] acetamide 

(48) K-tl-£4-[2- (4-amino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imiiaazo [4 , S-d]pyridin-l-yl) 
ethyllphex^llethyl] acetamide 

(49) N-Cl-t4-[2-(4-amino-2-ethoxymethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5rdlpyridin-l-yl) 
ethyl]phenyl] ethyl] acetamide 

(50) N- [1- [4- 12- (4-amino-l, 6,7,8 , 9, 10-hexahydrocyclohepta 
lb] imidazo [4, 5-dlpyridia-l-yl) ethyl] phenyl J ethyl] acetamide 

(51) N-tl-[4-I2-(4-amino-l. 6,7,8, 9,10-hexahydro-2- 
methylcyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) 
etlQrl]pheiqrl] ethyl] acetamide 

(52) N-tl-t4-t2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta lb] imidazo [4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(53) N-[l-[4-[2- (4-amino-l, 6,7. 8,9, lO-hexahydro-2-tt- 
propylcyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl J acetamide 

(54) N-(l-I4-t2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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•hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridin-l-yl) 
etfayl] phenyl] ethyl] acetamlde 

(55) N-Il-(4-(2-(4-ainino-2-cyclopropylmethyl-l,6,7,8,9,10- 
hexalvdrocycloh^ta tbj Imidazo [4 , 5-dlpyridin-l- 

yl) etliyl]pheayl] ethyl] acetamide 

(56) N- H- [4- [2- {4-aniiao-2-etho3Qrmethyl-l , 6, 7 , 8, 9 , 10- 
hexahydrocyclob«pta[b] inidazo [4, 5-d]pyridin-l-yl) 
etfayllphez^l] etfayl] acetamide 

(57 ) 1- (2- [4- {aminomethyDpheayl] ethyl] -iH-imidazo 14, S- 
c ] quinoline-4-affllne 

( 58 ) 1- [2- [4- (aminomethyDphenyl J ethyl] -2-methyl-lH-imida2<i 14 , 
c ] quinoline-!-4-affline 

(59) 1- [2- [4- (Bm1.Tifflnwthyl)phenyl] ethyl] -2-ethyl-lH-imidazo [4,5 
c]guinoline-4-amine .t 

(60) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-n-prqpyl-lH- 
linidazo [4 , 5-c] qainollne-4-amine 

(61) l-[2-[4-(aminomethyl)phenyl]ethylJ-2-n-butyl-lH- 
imidazo 1 4 , 5 -c] quinoline-4-amine 

(62) 1- [2- [4- (aminometlvDphenyllethyll -2-cyelopropylmetlwi-lH 
imidazo [ 4 , 5 -c ] quinoliae-4-amine 

(63) l-[2-[4-(aniinomethyI^phenyl]etlvll-2-eth03QTnetlvl-lH- 
imidazo (4 , 5-c] qiiinoline-4-amiae 

( 64 ) 1~ [2- [4- (aminomethyl ) phenyl] etlvl ] -6 , 7 , 8 . 9-tetralvdro-lH- 
imidazo [4 , 5-c] qainoline-4 -amine 

(65) 1- [2- [4- (aminomethyl) phenyl] ethyl] -6,7,8, 9-tetrahydro-2- 
methyl-lH-imidazo 14 , 5-c] quinoline-4 -amine 

( 66 ) 1- (2- [4- (aminomethyl )pheiQrl] ethyl] -2-ethyl-6, 7 ,8,9- 
tetrahydro-lH-imidazo[4, 5-c] quinoline-4 -amine 

( 67 ) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -6,7,8, 9-t:etrahydro-2-n 
propyl-lH-imidazo (4 , 5-c] qainoline-4-amine 

(68) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2 -n-butyl- 6, 7,8,9- 
tetralvdro-lH-imidazo (4 , 5-c] quinoline-4 -amine 

(69) 1- [2-[4- (aminomethyl) phenyl] ethyl] -2-cyclopropylmethyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4, 5-c] quinoline-4-amine 

(70) l-[2-[4-(amlnomethyl)phenyl]ethyll -2-etho3cymethyl-6,7, 8, 9 
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te traliydro-lH-lniidazo [4 , 5-c] <julaoliae-4-anine 
<71) l-[2-[4-(aminomethyl)phenyl]etlvlJ-l/6,7,8- 
tetrahydrocyclppeatarb] laldazo [4, 5-dlpyridlae-4-ainiae 

(72) l-[2-I4-(aininomet±yl)phenyl]etlvlI-l,6,7,fl-tetrahydro-2- 
metl^ylcyclopenta [b] iaddazo (4 . 5-d]pyridlne-4-ainine 

(73) 1- [2-14- (aiiiincanet±yl)phenyHetlvll-2-etlyl-l, 6,7,8- 
tetrahydrocyclotientalb] Ijnldazo [4, 5-d]pyridine-4-amine 

(74) 1- [2- [4- (aadnoinetliyX)pbeny:lI ethyl] -1,6,7, 8-tetral?ydro-2-n 
propylcyclppeataCb] inldazo 14, 5-d]pyridiiie-r4-aiBine 

(75) l-[2-[4-{aiiiinom«tlvl)l»henyll«tlyll-2-n-butyl-l,6,7,8- 
tetrahydrocyclopeataIbllinida»ot4,5-dlpyrldine-4-ainlne 

(76) l-t2-t4-<ainlnomet±yl)pheivl]etlvll-2-cyclpprppylnietlvl- 
1,6,7, 8- te traliydro)=yclopenta [b] imidazo (4 , S-d] pyridiiie-4-ainlne 

(77) 1- [2- 14- (anilnoniethSr;L)phenyl] ethyl] -2-ethoxytoetliyl-l, 6,7*8 
tetrahydrocyclqpentalbl linidazot4, 5-dlpyridine-4-aaiine 

(78) l-[2-[4-(aininomethyl)pheiqrlJethyll-l,6,7,8,9,10- 
hexahydrocycloheptalbl Imidazo 14, S-d]pyridine-4 -amine 

(79) 1- [2- [4- (aminomethyDphenyll ethyl] -1,6,7 , 8 , 9 ;iO-bexatv^o 
2-nie thylcyclohepta [b] imidazo [ 4 , S-d] pyridine-4 -amine 

(80) l-[2-[4- (aminometliyl) phenyl] etl^l ] -2-etlvl-l ,6,7,8,9, 10- 
bexahydrocyclohepta- [b] imidazo (4 . 5 -d] pyridine -4 -amine 

(81) 1- 12- 14- (aainomethyDphenyl] ethyl J-l, 6,7,8,9. 10-hexahydro- 
2-n-prppylcyelohepta (bjimidazo t4;5-d]pyridine-4-amine 

(82) 1- [2- £4- (aminomethyl)phenyl] ethyl] -2-n-butyl-l, 6, 7 , 8 , 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(83) 1- (2- £4- (aminomethyl)phenyl] ethyl] -2-cyclopropylmethyi- 
1, 6, 7 , 8, 9 . 10-hexahydrocyclohepta [b] Imidazo [4, 5 -d] pyridine-4 - 
amine 

(84) l-[2-£4-(aminonathyl)pheiiyl]etiiyl]-2-etho3cymethyl- 
1,6,7,8,9, 10-bexafaydrocyelohepta [b] imidazo [ 4 , S-d] pyridine-4- 

amine 

(85) 1- £2- (4-aininophenyl) ethyl] -IH-imldazo [4 , 5-c] quinoline-4- 
amine 

(86) 1- [2- (4-aminophenyl) ethyl] -2-methyl-lH-imidazo[4, 5- 
c] quinoline-4-amine 
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(S7) 1- [2 - (4-aininc3plienyl} etliyll -2-etliyl-lH-jjnlcaa2o [4, 5- 
c] quinoline-4*a2iiine 

(88) 1- [2- {4-aiainophenyl) etlQrll -2-n-propyl-lH-lmidazo [4,5- 
c] qulnoline*4-aaiine 

(89) 1- [2- (4-afflinQphenyl) ethyll -2-n-butyl-lH-iinida20 [4, 5- 
c] qulnollne<-4-anilne 

(90) 1- [2- (4-aialnoph(BXxyl)ethyll-2-cyclppropylioet±yl-lH- 
imidazo [4 « 5-c] q^lnoline-4-axaine 

(91) 1- (2- (4-aMnppbeiiyl)ethyl] -2-etho3^et±yl-lH-li^ 
c] quinoline*4 -amine 

(92) l-t2-(4-axainqphenyl)etliyll-6,7,8,9-tetrahydro-lH- 
Imidazo [4 , 5-c]qulnoline-4-a2nlne 

( 93 ) Ir (2- {4-axninqphenyl) ethyl] -6,7,8, 9-tetrahydro-2-inet±yl-lH- 
Imidazo [4, 5-c]giilnoline-)4-a2iiine . 

(94) 1- (2 - { 4-aminpphenyl ) ethyl ] -2 -ethyl-6 , 1, 8 , 9- tetrahydro-lH- 
imidazo [4 , 5-c] qulnoline-4-amine 

{ 95 ) 1- [2- (4-aminQphenyl) ethyl 1-6,7,8, 9-tetrahydro-2-n-propyl- 
IH-imidazc [4, 5-clquinoline-4-aiiiine 

(96) 1- [2- (4-aniinophenyl) ethyl] -2-n-butyl-6 , 7, 8, 9-tetrahydro-lH' 
imidazo [4 , 5-c] guinoline-4-amine 

( 97 ) 1- [ 2 - ( 4-aminophenyl ) ethyl ] -2 -cyclopropylmetliyl-6 ,7,8,9- 
tetrahydro-lH-imidazo.(4 , 5-cl quinbliiie-4-amine 

(98) 1- [2- {4-aminophenyl) ethyl] -^-ethoxymethyl-6, 7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amihe 

(99) l-t2-(4-amixiophenyl)ethyl]-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(100 ) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2- 
methylcyclopentaCb] imidazo [4, 5 -d] pyridine- 4 -amine 

(101) l-C2-(4-aminophenyl)ethyl]-2-ethyl-l, 6,7,8- 
tetrahydrocyclppenta [b] imidazo [ 4 , 5-d] pyridine-4-amine 

(102) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(103) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6,7, 8- 
tetrahydrocyclopenta (b] imidazo [ 4 , 5-d] pyridine-4-amine 

(104) l-[2-(4 -aminophenyl ) e thyl ] -2 -cyclopr opylme tl^l-l #6,7,8- 
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tietrahydrocirclopenta tbl laidazo [4 , 5-d] pyridine-4-aaina 
(105} l-t2-(4-aiiiinophenyl)etbyll-2-etho:q^et:lVl-l. 6.7,8- 
tetrahydrocyclppeata [b] Imidazo [4, 5-dlpyridine-4-ainine 

(106) l-C2-(4-aminpphei?yl)etlvI]-l,6,7,8,9,10- 
hexahydrocyclohepta [b] iaidazo [4, 5-dIpyriaine-4-ainine 

(107) l-[2-(4-aainQphenyl}etliyll -1. 6, 7, 8, 9, lO-hexalvdro-2- 
metlqrlcycloh^ta [b] inidazo [4 , 5-d]pfyridlne-4-aiiilne 

(108) l-C2-(4-aiidnpphexiyl) etbyl] -2-ethyl-l, 6,7, 8,9,10- 
he3cahydrocyclohepta Ibl iaiidazo [4 , 5-dJpyridine-4-ainine 

(109 ) 1- [2 - ( 4-aininoplieiiyl) ethyl 1-1,6,7,8,9, 10-h«calvdro-2-n- 
propylcyclohepta [h] imidazo ( 4 , 5-dlpyrldia«-4-amine 

(110) l-[2-(4-aininpphenyl)ethyl]-2-n-butyl-l/6,7,8,9,10- 
hexaOaydrocydoheptalbl imidazo [4, S-d]pyridine-4-aiiiine 

(111) l-t2-(4-aiainophenyl)etlvlJ-2-cyclopropylmath(yl- 
1,6,7,8,9, lO-hexabydrocyclohopta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(112) 1- [2- (4-amincphenyl) ethyl] -2-etho:QTnethyl-l, 6,7,8, 9, 10- 
hexahydrocydohepta [b] imidazo [4 , 5-dlpyridine-4-amine 

(113 ) N- [4- [2- (4-amiixo-lH-imidazo [4 , 5-c J quiaoline-1- 
yl)ethyl]phenyl] aeefami.de 

(114) N- [4- 12- (4-amino-2-metlvl-lH-imida2ol4, 5-c] quinoline-1- 
yl) ethyl iphenyl] aeetanide 

(115) N- [4- [2- (4-amino-2-jBtbyl-llf-imidazo (4 , 5-c] quinoline-1- 
yl) ethyl] phenyl] acetamide 

(116) N- [4-(2-(4-amiiio-2-n-propyl-lH-imidazo[4,5-c]quinollne-l- 
yl)ethyl]phenyl] acetamide 

(117 ) N- (4- [2- (4-amino-2-n-butyl-lH-imidazo [4, 5-c] qulnbline-l- 
yDetl^l] phenyl] acetamide 

(118) N- [4-12- (4-amino-2-cyclcprppyln«thyl-lH-imidazo [4,5- 
c]quinoline-l-yl)ethyl]pheiiyl] acetamide 

(119) N-[4-(2-(4-amino-2-ethas?yn»thyl-13-imidazo[4,5- 
c]quinoline-l-yl)ethyl]pheayll acetamide 

(120) N-(4-[2-(4-amino-6,7,8,9-tetrahydro-lH-imida2o[4,5- 
c]quinoline-l-yl)etl?yllphenyl] acetamide 

(121) lI-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH liiiidazo[4,5- 
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c]qulnoline*l-yl}et±yi]x)hex]yl] acetanide 

(122) [4- [2- (4-ainino-2«et±yl-6, 7 , 8 , 9-tetrahydro-lH- 
Imidazo [4, 5-c]quinolliie-l-yl}etl^yllphenyll acetamlde 

(123 ) N- [4- [2- {4-afliino-6, 7 , 8, ^-tetralxydro-2-n-p^ppyl-lH- 
lmidazo[4,5--c]gainoline*l--yl)etl^l]phenyl] acetamlde 

(124) N- [4- [2- {4-amino-2-n-butyl-6, 7 , 8 , 9-tetrahydro-lH- 
imidazo t4,5-c]giiinoline-l-yl}etiqrl]pbenyl] acetamide 

(125) N- [4- [2- {4-amino-2-cycloproRylmethQrl-6, 7 , 8 , 9-tetrahydro- 
lH-imida2o[4,5-c]qpijLnolijie-i-yl)et:b^ acetaxnide 

(126) N-[4-[2-(4-amino-2-etho3qymetlvl-6,7>8,9--tetralvdro--lH- 
lmidazo(4,5-c]qpxinoline*-l-yl}etlvl]phenyl] acetamide 

(127) N-[4-[2-(4-amino*^l,6,7,£-tetral^ydrocyclopenta 
tblinidazo [4, 5-d]pyridin-l-yl) etfayllphenyl] acetanide 

(128) N- [4- [2- (4-amiiio-l,, 6,7, 8-tetrahydro-2-metlxylqyclopeata 
Ib]imidazo[4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(129) N- [4- [2- (4-amino-2-ethyl-l, 6,7, S-tetrahydrocyclcpenta 
Cb]imidazoI4,5-d]pyridin-l-yl) ethyl] phenyl] acetamide 

(130) N-[4-[2-(4-amino-l,6,7,8-tetrahydro-2-n-propylcyclopeata 
lb] imidazo [4, 5-dlpyridin-l-yl) ethyl] phenyl] acetamide 

(131) N- [4- [2- (4-amino-2-n-l3Utyl-l, 6,7 , 8-tetrahydro-2- 
cyclopenta [b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl] phenyl] acetamide 

(132 ) N- [4- [2 - (4-aiaino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 's-dlpyridin-l-yl) ethyl]phenyll 
acetamide 

(133 ) N- [4- [2- (4-amino-2-ethoxymethyl-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4,5 -d] pyridin-l-yl) ethyl ] phenyl] 
acetamide 

(134) N-(4-[2-(4-amino-l,6,7,8,9,10-hexahydrocyclohepta 
[b]imidazo[4,S-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(135) N-[4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 
.methylcycloh^ta(b] imidazo [4> S-d]pyridin-l-yl) etlayllphenyl] 
acetamide 

(13 6) N- (4- [2- (4-amino-2-ethyl-l ,6,7,8,9,10- 
hexahydrocyclohep ta [b ] imidazo [ 4 , 5 *d] pyridin-l-yl ) etl^rl ] phenyl ] 
acetamide 
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<137) H-t4-t2-(4-affliao-l,6,7,8,9,10-hexahydro-2-n- 

Propyl(5^oheptatbJiiBida2ot4,S-d]pyric2in-l-yl)etliyl]phenyl] 
acetamlde 

(138) N-t4-t2-(4-aaiino-2-n-butyl-l,S,7,8,9,10- 

he3tahydrocyclohepta[bliinida2ot4.5-dlivridin-l-yl)el±yl]pheoylj 
acetamlde 

(139) N-t4-[2-(4-amlno-2-cyclqprqpylmetliyl-l,6,7,8,9,10- 
hexahydrocydohepta [b] Imldazo [4 , 5-d]pyrldln-l-yl) ethyljphenyl ] 
acetamlde 

(140 ) N- 14- [2- (4-amino-2-ethoocymetlarl-l * 6, 7 , 8 , 9 , 10- 
hexahydrpcyclph^ta [bj Ijnidazo [4 , 5-d]pyridin-l-yi) etbyllphenyll 
acetamlde 

(141) 1- [2-[4-(inathylalnino)pheaylIethyll-lH-lmidaao[4,5- 

c]quinollne-4-amlne , 

(142 ) 2-methyl-l- [2- [4- (inetfaylaffliao)pheiqrl] etl^l] -ih- 
Imidazo [4 , 5-c] qulnollne-4-aml]ie 

(143 ) 2-ethyl-l- [2- 14- (metbylamlao)pheivll etbyl J -IH-Imldazo [4,5 
c] qulnollne-4-amlne 

(144) [2-[4-(metlvlainino)pheiiyl]ethyl]-2-n-propyl-lH- 
lioidazo (4 , 5-c] qulnollne-4-asilse 

(145) 2-n-butyl-l- [2-[4- (inetbylamlno)phenyl]ethylI -IH- 
linlda20[4,5-cIqulnollne-4-amine . . 

(146) 2-cyclopropylmethyl-l- (2- [4'- (methylamlno) phenyl) ethyl ] -IH 
laldazo [4, 5-c] gulnollne-4-aiidne 

(147) 2-eth<M?ya»thyl-l-t2- 14- (methylamino) phenyl] ethyl] -IH- 
laldazo [4, S-c]qulnollne-4 -amine 

(148 ) 6,7.8, 9-tetrahydro-l- (2- [4- (nethylaalno) phenyl ] ethyl] -IH- 
Imldazo [4, S-e] qttinollne-4-amlne 

(149) 6,7,8,9-tetrahydro-2-nethyl-l-t2-t4-(meth^amlno) 
phenyl] ethyl] -IH-lmldazo 14 , S-c] qulnollne-4-amlne 

(150) 2-etl«rl-6,7,8,9-tetrabydro-l-C2-t4-(methylamlno) 
phenyl] ethyl ] -IH-lmldazo [4 , 5-cl qiilnoline-4-amlne 

( 151 ) 6,7,8, 9-tetrahydro-l- [2- [ 4- (methylamino ) phenyl ] ethyl ] -2 -n 
propyl-lH-lmldazo £4 , 5-c] qulnollne-4-amlne 

(152) 2-n-butyl-6,7, 8, 9-tetralvdro-l-[2- t4-(metlvlamlno) 
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phenyl] ethyl] -IH-iaidazo 14 , 5-c] qaixioline-4-ainine 
(153 } 2-cyclpprQpyljBethyl-6,7 , 8 , 9-tatrahydro-l- f 2- (4- 
(methylandno) phenyl J ethyl ] -lH-ia±dazo [ 4 , 5 -c 1 quinoline-4-aadne 

(154) 2-ethoayinethyl-6, 7,8, S-tetral^dro-l- r2- [4- 
(methylamino) phenyl] ethyl ] -IH-lnddazo [4 , 5-c 1 quinoline-4-aniine 

(155) 1, 6,7,8-tetralw«3ro-l-(2-(4-(niethylandno)pheivlJ 
ethyl] cyclopent^ [b] iaidazo [4, 5-d]pyridine-4-aaiine 

(156) l,6,7»8-tetrahydro-2-inethyl-l-[2-[4-(inethylamino) 
phenyl lethyl 1 cyclcnpenta [b] imtdazb [4 /5-d]pyridiM 

(157) 2-ethyl-l,6,7,8-tetrahyclro-l-[2-(4-(niethylajiilno) 
phenyl 1 ethyl 1 cyelppenta tb] imidMo [4 , 5-d] pyridine-4-ainine 

(158) l,6,7,8-tetralQrdro-l-[2-[<l-(iBethylainino)phenyll etl?yl]-2- 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

<159) 2-n-butyl-l,6,7,8-tetriahydro-l-P-[4-(aietbylainino) 
phenyl ] ethyl] cyclopenta (bj iaiidazo [4 , 5-d]pyridine-4-ainine 

(160) 2-cyclopropylmetbyl-l,6,7, 8-tetrahydro-l-I2-[4- 
(methylaiiiino)phenyl] ethyl] cyclc»penta[bj imidazo 14, 5-d]pyxidine-4- 
amine 

(161) 2-ethoxyinethyl-l, 6,7, 8-tetraI^dro-l- [2 - [4 - (methylamino) 
phenyl ] ethyl] cyclopenta Cb] Imidazo [4 , 5-d] pyridine-4-amine 

(162) 1,6,7,8,9, 10-hexalvdro-l- [ 2 - ( 4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo (4 , 5-d]pyridine-4-ainine 

(163) 1, 6,7, 8,9,10-hexahydro-2-methyl-l- [2- [4- (methylamino) 
phez^l ] ethyl ] cyclohepta [b] imidazo 1 4 , 5 -d] pyr idine-4-aaine 

(164) 2-ethyl-l,6,7,a,9,10-hexahydro-l-[2-[4-(metlvlamino) 
phenyl] etliyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4-amine 

(165) 1, 6,7,8,9,10-hexahydro-l-[2- (4- (methylamino)phenyl] 
ethyl] -2-n-propylcyclohepta [b] imidazo [4 , 5-d] pyridine-4-amine 

(166) 2-n-butyl-l,6,7,8,9,10-hexahydro-l-t2-I4-(niethylamino) 
phenyl ] ethyl ] cyclohepta [b] imidazo [4 , S -d] pyridine-4-ainine 

(167) 2-cyclopropylniethyl-l,6,7,8,9,lO-hexahydro-l-[2-[4- 
(methylamino) phenyl] ethyl]cyclohepta(b]imidazo [4, 5-d]pyridine-4- 
amine 

(168) 2-ethoxymethyl-l ,6,7,8,9, 10-hexahydro-l- [2- I4-methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo (4 , 5'-d]pyridine-4-amine 
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' .The novel 1- (substituted azyl)ea3?yl-lH-imida2ppyridine-4- 
amine derivatives represented by general fonnula (1) above 
according to the invention may be produced by any of various 
different processes. As the first fota of a production process 
for the invention there may be nentioned the following 
production process ««hich follows the method disclosed in 
Japanese Uhexaqined Patent Publication No. 3-206078, which 
production process allows synthesis of coovounds of general 
fomrula^d) wherein is a group represented b/ SO^V,- cqnrV 
or Nr"r" or a hydroxyl group and R* is a hydrogen atom, of which 
R* is a lower aUq^l group or benzyl group and r" is a lower 
alHyl group, bonayl grot^, lower alkanesulfonyl group, lower 
aUcanoyl group or a substituted or unsubstitajted benzenesulf onyl 
group.. 

ill) (HI) (IT) 

' ' . -sic 



(oyy, ^ (Step 7) 



m (tin)" *** 

f 



ft" 

(I) 
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wherein R*' is a group represented by SO^'r', conrV or nr""r"' or 
a hydroxyl group, when r"* is a hydrogen atom R**' is a lower 
alkanesulfonyl group, lower alkanoyl group, lower aUcyl group or 
a substituted or unsubstituted benzenesulfonyl group, when r"* is 
a lower al^yl group or benzyl group R**' is a lower alkyl group, 
benzyl group, lower alkanesulfonyl group, lower alJcanoyl group 
or a substituted or unsubstituted benzenesulfonyl group, and r\ 
R # R , R , R , R*, m, n, X, Y and the bonds represented by dotted 
and solid lines are as defined above. • 

CoTOOunds represented by general formulas (ll) and (III) as 
starting materials in the production process for the invention 
are laidwn coxqpound? or commercially available. CQns)ounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
formula (II) may be reacted in the presence or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0*C to the refliix temperature of the 
solvent, to obtain a coxnpotind of general formula (HI) . 

In Step 2, the coxipound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for exazrple phosphorus oaqychloride, thionyl 
chloride, phosgene, oxalyl chloride or phosphorus pentachloride 
at from O'C to the reflux teii5)erature of the solvent, to obtain a 
conpound of general forxmila (IV) • 

In Step 3, an amine represented by the following general 
formula (IX) 

(IX) 



i. 

inAierein R*', R*, r\ m, n and T are as defined above, 
production processes for which aire disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry,- 
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Vol.20, p. 1212 (1377), etc., msy be rsaqtad with a coagjouad of 
general fozsiula (IV) is an inert solvent such as N,N- 
dimethylfonnamide or methylene chloride in the presence or in 
the absence o£ a base such as trietfaylaxaine or potassium 
carbonate at from -lO^C to the reflux tenjjeratura of the solvent, 
to obtain a coxqpound of general formula (V) . 

In Step 4, the nitro groMp of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'uising a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borol^ydride or a 
reduction method using iron powder and hydrochloric acid, to , 
obtain a compound of general iformola (VZ) . 

In Step 5, the conpound of general formula (VI) may be 
reacted with a trialkyl prthoester r^resented hy. the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower allqrl group and R^ is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from 0*C to 200*C« to 
obtain a cosqpound of general formula (VII) (provided that vdien 
R*' of general formula (VI). is a SO^C^ group, R** represents a 
group S0^=C(0R)R* due to the reaction conditions). However, 
depending on the conpoxmd, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 




wherein R, R*', R% R% r\ r*, m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XX) may he reacted 



^ the presence or in tie absence of an acid catalyst such as p 
toluenesulfonic acid and in the presence or in the absence of an 
inert solvent suth as N,N-diinethylfonnaaiide, acetonitrile or 
toluene at from O'C to 200'C to obtain a compound of general 
formula <V11). 

As an alternative method, the compound of general formula 
(VI) may be reacted with a eonpound represented by the following 
general formula (ZII] 

where Z is a chlorine atom or bromine atom, and R* is as defined • 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesulfonic acid and in the presence or in tlie 
absence of an inert solvent such as N,N-dimethylformamide, 
acetonitrile or toluene at from 0*C to 200»C to obtain a compound 
of general formula (VII) (provided that wh^n R^' of general 
formula (VI) is a l^ydro^^l group, R** rq?resents a group OCOR*) . 

As another alternative method, the compound of general 
fonmila (VI) may be reacted with a conqpound represented by the 
following; general formula (ZIII) ' 

R*C0OH (XIII) 
wherein R* is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or ia-the absence of an inert solvent such 
as N,N-dlmethylformamide or methylene chloride at from O'C to 
200"C to obtain a coaqpound of the following general formula (XIV) 




wherein R*' represents a group OGOR* when R*' of general formula 
(VT) is a hydroxyl group, and in all other cases R*', r', r', R*, 
R , m, n, X and Y are as defined above, after which this con^iound 
may be treated with a chlorinating agent to obtain a compound of . 
general formula (Vll) . For the chlorinating reaction, vtea R* of 
the compound of general formula (XIV) is a l^drogen atom or a 
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linear or branched aUcyl grotqj substituted with a lower alkox/ 
group, halogen atom or cyclic allcyl grot^i, the confound of 
general formula (XIVJ may be reacted directly with the 
chlorinating agent, and when of the coinpound of general 
formula (XIV} is a linear or branched alkyl group with one or 
more ivdroxyl groups, it may be reacted with the chlorinating 
agent after projecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case represents a linear or 
branched all^l group, having one or more hydroxyl groins 
protected with a protecting group such as acetyl) • 

For the chlorinating reaction, a suitable chlorinating agent, 
for exanple phosphprus oxychloride, thionyl chloride, phosgene* 
oxalyl chloride or phosphorus, pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylform^de or methylene chloride at from 0*C 
to the reflux temperature of the solvent, to obtain a cospound 
of general formula (VII) (provided that when R* of general 
fonnula (ZIV) is a linear or branched allcyl group having one or 
more hydro^cyl groups, R* represents a linear or branched alkyl 
group having one or more Ivdroxyl groups protected with a 
protecting group such as acetyl) . 

In step 6, the compound of general formula (VII) and phenol 
may be reacted with an alJcali such as soditui i^ydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0*C to 2Q0'C to obtsdn a conpound of general 
formula (VIII) . 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as NtN-dimethylformamide or methylene 
chloride at from to 200*C to obtain a compound of general 
formula (l) . 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a lower alkyl group or benzyl group, and 
R**, R% r\ r\ R*, m, n, and Y are as defined above. 

Specifically, in Step 8 a conpound of general formula (V) 
obtained lay the first form described above and a dibenzylamine 
or N-lower alkyl -N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0% to 
200*C to obtain a coxDpound of general formula (XV) • 

In Step 9, the nitro ^oup of the coznpound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel, chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI) . 

In Step 10, the coit5)ound of general formula (XVI) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same manner as step. 5 
above and tmder the same conditions, to obtain a* compotind of 
general formtda (XVII). 

In Step 11, the coa^jotand of general formula (XVli) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a conpound of ganaral formula (I) « 

As the third form of the production process there may be 
mentioned a process of producing a compound of general formula 

(I) wherein is a group represented hy MR"r" and ia a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a con^Dound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
»R"r" and r" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-prppanol, isopropanol, n- 
butanol, sec-butanoi, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or ap allcali such as sodium l^ydroxide or potassium 
iQ^oxidfi in a range from room temperature to the reflux 
texnperature of the solvent. 

The fourth form of the production process relates to a 
production process for a conpound of general fonmila (I) wherein 
R* is a groi^ represented by KR^r" and either r" and r" is a 
hydrogen atom «^le the other is a hydrogen atom or a lower 
alHyl group. Specifically, a compound r^resented by the 
following general formula (XVZII) 




(ZVIIZ) 



vdiere r" represents a lower alfcyl group or benzyl groiip, r" 
represents a Iq^ogen atom of benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and R*, r\ R*, 
R , m, n, Z and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
tising a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a conipound of general 
formula (I) . 

As the fifth form of the pr-oductiion process there may be 
mentioned the following production process. 
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wherein r" represents a l^drogen atom or lower alJqrl group, W 
represents an oacygen atom or sulfur atom, and k\ r% r\ r', r*, m, 
n, Z and T are as Refined above. 

Specif ically, in. Step 12 a conpound of general f ozntula (XIX) 
which .can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as H,N- 
dimethyl formamide, acetonitrile or toluene at from O'C to 200%, 
to obtain a coxnpound represented by general formula (XX) . As 
exainples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
allcylurethane and allcylisocyanate, and as exan^les of 
thioureating agents there-nnay be mentioned thiotxre thane, 
alkylthiourethane, alkylisothiocyanate, etc. 

As the sixth form of 'the production process there may be 
mentioned the following production process i 




anil) 
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•wherein R% R*, r\ R', m, a, 2 and T are as defined above. 

Specifically, ia Step 13 a confound of 'general foianila ( ttt ) 
tliat can be obtained by the first or second form of the 
production process described above nay be reacted with an 
appropriate dehydrating agent at from 6"C to 200*c to obtain a 
conpound represented by geaeral formula (XXir) . As exasples of 
appropriate dehydrating agents there may be mentioned phosphorus 
o^q^chloride, thionyl chloride,, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, H,H'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

la St^ 14, the conqpound of general formula (mi) may be 
reacted by the same method as ia Step 7 above to obtain a 
Goopouad represented by general formula (ZZizz) . 

As the seventh form |Of the production process- there may be 
mentioned the following production process. 




wherein r" represents a lower al^yl group, and R*, r', R*, R*, m. 
a, Z and Y are as defined above. 

Specifically, in Step 15 a can^oimd of generad formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a cospotmd represented by general formula 

(XXV) , and in Step 16 the conpound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVI) . 



25 - 



la BtBp 17, the compound of general fonmla (XXVI) «av 
reacted with ^ alcohol auch as methanol or ethalS^i Z 
presence o£ an apprpprlate add catalyst in a range fro™ I 
te^erature to the te^rature of the slZZ^To 2Z^ 

a confound representad ^ general £ox»«la (xxvtl,. As «c^\e1 
of appropriate acid catalysts there nay be mentioned ^ 
concentrated hydrochloric acid, concentrated sulfuric acid 
thionyl chloride and alcoholic hydrogen chloride 

AS the eighth form of the production process there may be 
mentioned the following production process . 



Oxnio 





Wherein R» represents a lower alfcyl group, and R». r\ r«, r-, 
n, X and T are as defined above. 

specifically, in Step 18 a coinpound of general formula 
(XXVIII) that can he obtained by the first form of the 
production process described above may be reacted by the same 
method as In Step 7 above to obtain a compound represented by 
general formula (XXIX). 

In step 19, the compound of general formula (XXIX) and 
hydroxylamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, triethylamine, 
potassium carbonate, etc. and in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide, an alcohol 
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fiuch as methanol, ethanol, etc. or methylene chloride in a range 
from 0*c to 200*C, to obtain a conpotmd represented by general 
fozaula (Sa). 

la Step 20, the oxime group of the coapound of general 
formulia (XXX) nay be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a con^jound represented by 
general fonmila. (XXXl) . As examples of appropriate catalysts 
there may be mentioned platinum. Raney nickel, palladium carbon, 
etc., and the reaction may be ceirried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of amnionia water- or ammonia gas under ten^erature 
conditions of from room teneefature to 200*C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an ef f ectivja co&vicnent a novel 
1- (substituted aryl^al>Yl-lB-imidazQpyridine-4-amine derivative 
represented by general formula (Z) above produced in this 
fashion, or a pharwacologically acceptable salt thereof, is 
usually administered in the form of an oral pr^aration such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, stippository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^'produced^by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. S^pecifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc.), disintegrating agents (carboxymethyl celltxlose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroacyprppyl cellulose, hydrojcypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents '(magnesium 
stearate, talc, etc.), coating agents (IvdrosQypropylmetfayl 
cellulose, ^Oiite sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating components 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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'{distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids or 
bases), isotonizing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating coa^jonents such as 
ointments, creams and tacldfiers (white vaseline, macrogol, 
glycerin, cot ten fabric, etc.) 

The dosage of the conpounds for patients under treatment 
will depend on the syotptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 ag when administered parenterally. 

. [Exazis}les] 

The present invention will now be explained by way of 
reference exanples and exanples whicb, however* are in no way 
intended to restrict tte invention. ' 
Reference Example 1 ^ 

•2 - (4- (mettvlsunino) phenyl] ethylaaine •hydrochloride 

(1) N-[4-(cyanomethyl}phenyl]£orzQainide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50'C for 3 minutes, after which 20.0 g 
of 4-aminoben2yl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide^ aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl] formamide 
(melting point: 103 .0-105. 0"C) . 

(2) 2- [4- (methylamino)phenyl]ethylamine -hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anliydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room texnperature, a solution of 19.3 g of N-[4- 
(cyanometlqrl) phenyl] formamide in 400 ml of ajihydrous 
tetrahydrofuran was added dropwise over one hour. After 
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•stirring at room tan^jerature for one hour, a mixed solution of 
60 ml of vrater and 120 ml of tatrahydrofuraa was added drqpvdse. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room tsnperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuraa and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.3 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215.0-220.0%. 
Elemental analysis: CAA*2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: c/ 48.39; B, 7.29; N, 12.59 

Reference Exanple 2 

2 - [ 4 - ( 2 -aminoe thyl ) phenyl ] -2 -methyl-1 , 3 -dioxolane 

(1) N-I2-[4-(2-methyl-l,3-dioxolan-2-yl)phenyllethyl] 
trlfluoroacetamide 

After dissolving 10.0 g of N-[2*(4-acetylphenyl)etl^l] 
trlfluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid«lH,0 were added and 
the mixture was refluxed*^or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with ¥rater and dewatered, and then the solvent was distilled off 
imder reduced pressure to obtain 11.0 g of 'N-[2-[4-(2-methyl- 
1 , 3 -dioxolan-2-yl ) phenyl J ethyl] trlfluoroacetamide (melting 
point: 72.0-74.0*C). 

(2 ) 2- [4- {2-aminoethyl)phenyl] -2-methyl-l, 3-dioxolane 

After dissolving 11.0 g of N-[2-[4'-(2-met2]yl-l,3-dioxolan- 
2-yl)phenyl] ethyl] trlfluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixttire was stirred at room tenperatiire for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of metliylene cliloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g o£ a brown liquid. 
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Mass spectrum m/zx 207 (H*) 

NMR spectrum (CDCl,)- ppm: 1.65(3H, s), 2.74(2H, t, JaS.SHz), 
2. 97-3. 00 (2B^ m) , 3.7d(2H, t« Ja2Hz) , 4.03 (2H, t, Js2Hz) , 
7.18(2B, d, J»8Hz}, 7.41(2R, d, JaSKz) 

Reference Exaziple 3 

N- ( 1- [ 4 - { 2 -aminoe thyl ) phenyl ] etl^f 1 1 ace tamide • hydrochloride 

( 1 ) N- [1- [ 4- [ 2- ( tert-butoxycarbonylamino ) etlvl 1 phenyl 1 ethyl 1 
acetamide 

To 10.0 g of {4- [2- (tert-butoxycarbonylamino) ethyl] 
acetophenone there were added 100 ml o£ 10% methanolic ammonia 
and 1 ml o£ Raney nickel r and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60"%: « 80 atmospheres ^ After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was coficentrated under re4uced''pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of trietbylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued , for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N-[l-(4-[2-(tert-l?utoxycarbonylamino) 
ethyl]phenyl]etlvl] acetamide (mel.ting point: 138.0-140.0%). 

(2) N-[l-[4-(2-aminoethyl)phenyl]ethyl] acetamide •hydrochloride 

After dissolving 9.00 g of N- [1- [4- I2r (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the zhixture was stirred at room 
ten^erature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crysteds 
were filtered off to obtain 6.0 g of colorless crystals. 
RecrystSLllization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. 0/'C. 
Elemental analysis: C^H^jO^HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, 59.25; H, 7.61; N, 11.48 



Reference Exaiqple 4 

2- [4- (dibenzylaiaijiojpheiiyl] et±ylamine*hydroc^ 

(1) N-[2-[4-(dibexizylamino)phenyl]ethyl] trifluoroacetaadde 

To 1.00 g of N-t2-(4-ainiaophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N^N- 
dimetlvlfoniiaiiiide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at S0*C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isqpropyl ether to obtain 1.10 g of H-C2--[4« 
(dibenzylamino)phenyl] ethyl] trifluoroacetamide (malting point : 
142. 0-144. O^C). 

(2 ) 2- [4- (dibenzylamino}phenyl] ethylamine •hydrochloride 

To 1.00 g of N-[2-ti4-(dibenzylamino)plienyl]6thyll 
trifluoroacetamide there were added 3 ml of methanol and 2 inl of 
a 10% soditun hydroxide aqueous solution, and the mixture was 
stirred at 60"C for 30 minutes. After concentrating the reaction 
solution \mder reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of cplorless crystals. 
Recrystallization from a mixed sdlution of methylene chloride 
and ethanol yielded colorless crystals with, a melting point of 
168. 0-170. 0*C. 

Elemental analysis: C„H^-2HC1*1/4H,0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; 7.23 

Reference Example 5 

4-(2-aminoethyl}-a-methylbenzyl alcohol -hydrochloride 

After dissolving 10.0 g of 4-(2-a2idoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borobydride was added and the 
mixture ms stirred at room texnperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated xrnder reduced pressure. The \ 
resulting faint yellow liquid «iras dissolved in ISO ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphoaphine 
and 2.5 ml of water, the mixture was stirred at room tenperature 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic Jiydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystaillization from ethanol yielded 
colorless crystals' with a melting point of 171.0-172 .0'C. 
Elemental' analysis: C^fiJSIO'ECl 
Calculated: C, 59.55; B, 8.00; H, 6.94 
Found: C, 59.29; 8.27; N, 6.85 

Reference Exanple € , 

4- (3 -aminopropyl ) benzenesulf onamide •hydrochloride 

(1) N-O-phenylpropyDacetamide 

To a solution of 1.00 g of 3-phenylpropylamine in 25 ml of 
pyridine there was added dropvd.se 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue « and* after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off \inder reduced pressure to obtain 6.20 g of N-{3- 
phenylpropyl) acetainide . 

(2) 4- [3 -(acetylamino) propyl] benzenesulf onyl chloride 

To a solution of 1.00 g of N-(3-phenylpropyl)acetazQiide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer , the 
solvent was distilled off under reduced pressxzre to obtain 1.20 
g of 4-I3-(acetylamino)propyl]benzenesulfonyl chloride. 

( 3 ) 4- 1 3 - ( acetylamino ) propyl ] benzenesul f onamide 

A mixture of 1.20 g of 4-[3-(acetylamino)propyl] 
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benzenesulfoi^yl chlorida, 6 ml of tatrahydrofuran and 3.0 g of 
ammonia water was stirred at room tan^seratxire for 7 hours. 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- (3 - (acetylamino)prqpyl3ben2enesulf onamide. 
(4) 4- ( 3 -aminopjropyDbenzenesulfonamide' hydrochloride 
A mixture of 1.95 g of 4- [3-(acetylamino)propyll 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-i20*C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
MMR spectrum * (DKSO) ppm: i:89{2H, quint, J=8H2), 2.74{2H, t, 
J=8H2)^ 2.aO{2H, t, J=8Hz), 7.20(2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=8.5Hz), 7.93(2H, br-s) s 

Reference Exanqple 7 

N- [4- (2-aminoethyl)phenyl] -4-methylbenzenesulf onamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2-{4-nitrophenyl)ethylamine- 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of trietlQrlamine and 10*5 ml of trifluoroacetic anhydride 
while cooling on ice, and* the mixtjxre was stirred at room 
tenperature for 30 minutes. Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N~ 
12- (4-nitrophenyl) ethyl] trifluoroacetamide. 

(2) N-(2-(4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36,3 g of N-[2-(4-nitrophenyl)ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was s\ibj acted to catalytic 
reduction at normal tes^erature and normal pressxzre for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressxire to obtain 33.4 g of N-{2-(4-* 
aminophenyl) ethyl] trifluoroacetamide. 
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•(3) N-[4-[2-(t:rifluoroacet:ylainino)ethyLIphenyl]-4- 
methylbenzenesulfonamide 

To a mixture of 10.0 g of N- [2- (4-amiixophenyl) ethyl] 
trifluoroacetamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice. and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off to obtain 10, 7 g of N- 
[4- [2- (trif luoroacetylamino) ethyl]phenyl] -4- . 
me thylbenzenesulf onamide . 

(4) (4- (2-amino6thyl)phenyl]-4-methylbenzenesulf onamide 

A mixture of 13 .4 g of N- [4- [2- (trif luoroacetylamino) ethyl] 
phenyl ]-4-methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was , stirred at room 
temperature for 3 0 minutes. After adding io% hydrochloric acid 
to the reaction mixtxire to adjust the liquid to pK 7, it was 
concentrated under reduced pressxire. .After adding ethanol to 
the residue and filtering off the Insoliable portion, the 
filtrate was concentrated under reduced pressure to obtaizi 12.0 
g of a light yellow liquid. 

NMR spectrum * (DMSO) ppm: 2.33(3H, s) , 2.76(2H, t, J=8.5H2), 
2.96(2H,. t, J=:8.5H2), 7.eS(2H, d, J«8.5Hz), 7.10(2H, d, J=8.5Hz), 
7.34 (2H, d, J=8Hz}, 7.65(2H, d, J=8Hz) , 8.40 (2H, br-s) 

Reference Exasiple 8 

4 - ( 2 -aminoe thyl ) -N-methylbenzenesulf onamide • hydrochloride 
( 1 } N- (2 -phenyle thyl ) ace tamide 

To a solution of 15.0 g of 2-phenylethylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. Aftiar concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 



• (2-phenyletl3yl) acetamide, 

(2) 4-I2-(acatylaiidiio)etlyl]benzeaesulfoxiyl chloride 

To a mixed solution of 98.2 g of N- (2-pfaenylet:hyl) acetaaide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsttlfonlc acid vftiile cooling on ice. After refluxLng for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtaJLn 88.3 g of 4-[2r (acetylamino)ethyl] 
benzenesulfonyl chloride. - 

(3 ) 4- [2- (acetylamiho) ethyll -N-methylbenzenesiaf onamide 

To a solution of 5.00 g of 4-[2-(acetylamino)ethyl] 
benzenesulfonyl d^lorlde in 25 ml of tetrahydrofuran there was 
added at room teiic)erature 14^8 g of a 40% metl^lamine aqueous 
solution. After refluxing for 5 hours; the mixture was 
concentrated under reducpd pressure to obtain 5.9fl g of 4-[2- 
(acetylamino) ethyl] -N-methylbenzenesulf onamide . 

(4) 4- (2-aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) etl^H-N- 
me thy Ibenzenesulf onamide and 170 ml of 6 N l^drochlofic acid was 
stirred at 110*'C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue wajs washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum * (DMSO) ppB: 2.42(3H, s) , 3.02(2H, t, J=5Hz) , 

3.07 (2H, t, J=5Hz), 7.40(1H, br-^) , 7.57 (2H, d, J=8Hz) , 7.74 (2H/ 
d, J^SEz). 8.08(2H^ br-s) 

Reference Example 9 

4- C2-aminoethyl) -N-propylbenzenesulfonamide 
(1) N-propyl-4- [2- (trif luoroacetylamino) ethyl] 
benzenesulf onamide 

To a solution of 13.4 g of 4- [2-? (trif luoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was addied 6.9 ml of propylamine wliile cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4-I2- 
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'{ tri f luoroacetylamino } ethyl] benzeaesrulfonaaide . 
(2 ) 4- (2-aininoet±vl) -N-propylbenzenesulf onamide 

To a solution of 15.3 g of N-propyl-4- [2- 
( trifluoroacetylamino) ethyl]benzenesiilfonamide in ISO ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium l^droxide aqueous solution, and the mixture was stirred 
for 30 minutes,. After adding 10% hydrochloric acid to the 
reaction mixture to adj\iat the liquid to pH 7-8, it was 
concentrated under reduced pressitte After adding ethanol to 
the residue imd filtering of f the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NHR spectrum (DMSp) ppm: d«80(3H, t, J=7H2), 1,40 (2H, sextet, 
J=7H2)., 2.70(2H, t, J=7Hz), 2.97(2H, t, J=7.5H2), 3.09(2H, t, 
J=7.5H2), 4.23(1H, br-s;, 7.46(2H, d, J=:aH.z) , 7w74{2H, d, J=8HzJ, 
7.i30-8.00{2H, br-s) 

Reference Exazigple 10 

4- {2-axninoethyl ) -N, N-dimethylbenzenes\ilf onamide - hydrochloride 

(1) 4-* (2- (acetylamino) ethyl] *N,N-dimethylhenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrafaydrofuran there was 
added at room texiq?erature*"17,2 g of a 50% dimethylamine aqueotis 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dimethylbenzenesulf onamide • 

(2) 4- (2«aminoetlvi} -N,N-dimethylbenzenesulf onamide* 
hydrochloride 

A mixture of 4.10 g of 4- [2- ( acetylamino ) etlvH -N,N- 
dimethylbenzenesulf onamide and 40 ml of 6 N hydrochloric acid 
mis stirred at 100% for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum (DMSO) ppm: 2.62{6H, s), 3.01{2H, t, J=8,5Hz), 
3.11(2H, t, J=a.5Hz), 7.54(2H, d, J=8Hz) , 7.70(2H, d, J=8Hz), 
8.00(2H, br-s) 
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Reference Exainple 11 

2- (2*aininoet±yl)benzenesttl£ona2nide 

(1) 5-broxno-2- [2* (trlf luoroacetylamlno) eti^Ubenzenesulf onyl 
chloride 

To a solution of 15.5 g of N-[2--(4-bromqpfaenyl}etivl] 
trifluoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice« and the 
mixture was ref luxed for two days • After pouring the reaction 
mixture into ice water for s^aration, the organic layer was 
washed first with water and then with saturated saline. After 
dewa taring the organic layer, the solvent was distilled off ^ . 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue « and the insoluble portion was 
filtered off. After conqentrating the filtrate under reduced 
pressure « the residue was purified by column chromatography 
[silica gel, n-hexane/etl^l acetate (6:1)] to obt2d.n 4.90 g of 
5-bromo*2« [2* (trif luoroacetylamlno) ethyl ]benzenesulfonyl 
chloride. 

(2) 5-bromo-2- [2- (trif luoroacetylamlno) ethyl] benzenesulfonamide 

To a. solution of 25.5 g of 5-bromo-2-[2- 
(trifluoroacetylamino) ethyl Ibenzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was-, added 45 ml of ammonia water while 
cooling on ice, and the mixture walls stirred at room texnperature 
for one hour. The reaction mixture was concentrated under 
reduced pressxire, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamlno) ethyl] benzenesulfonamide. 

(3 ) 2- [2- (trifluoroacetylamino) ethyl ] benzenesulfonamide 

A mixture of 12.0 g of S«bromo-2-[2- 
(trifluoroacetylamino) etfayl]]3enzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was siibjected to 
catalytic reduction at normal texnperature and normal pressure 
for 4 hoiirs. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2- [2* 
( trifluoroacetylamino) ethyl] benzenesulfonamide . 

(4) 2- (2-aminoetfayl)benzene8\ilfonamide 

A mixture of 11.0 g of 2- [2- (trifluoroacetylamino) ethyl] 
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benzenesulfonamlde, 110 ml of methanol and 66 ml of a 10% sodium 
Ijydroxide aqueous solution was stipred at room tea^jerature foj^ 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum 5 (DMSO) ppm: 3.10(2H, t, Ja7Hz) , 3.30(2H, t, 
J«7H2), 7.43-T.47(2H, m), 7.5d-7.60(5H, i) , 7.90-7.33 (lH,m) 

Reference Exanqple 12 

3- (2-aminoetlvl) benzenesiilf onamide 

(1) N-(2-(4-bromophMyl) ethyl] trifluoroacetamide 

TO a solution of 10.0 g of 2-(4-bromophenyl)ethylamine in 
100 ml of methylene chloride there was add^d 2l'' ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room tenDerature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13 .7 g of N-I2-(4- 
bromopheivl ) ethyl] trif luoroacetamide . 

(2) 2-brdmo-5- 12- (trif luoroacetylamlno) ethyl] benzeuesulfonyl 
chloride 

To a solution of 15.-3 g of N-[2-(4- 
bromopheivl) ethyl] trif luoroacetamide in 45 ml of methylene 
chloride there was added "10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was re fluxed for two days. 
After pouring the reaction mixtvire into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and etlyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5-[2- 
( trif luoroacetylamlno) ethyl] benzenesulfonyl chloride. 

(3) 2-bromo-5- [2- (trif luoroacetylamlno) ethyl]benzenesulfonamide 

To a solution of 8.20 g of 2-bromo-5-[2- 
( trif luoroacetylamlno) ethyl]ben2enesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ics, and the mixture was stirred at room temperature 
for one hour. The reaction mixture vas concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-I2-(trifluoroacetylamino)etl^yl] 
benzenesulf onamide . 

{ 4 ) 3 - [ 2 - { trif luoroace tylamino ) ethyl ] benzenesxil f onamide 

A mixture of 5.30 g of 2-bromo-5-[2-(trifluoroacetylamino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain. 4,00 g of 3-t2-.(trifluoroacetylamino)ethyl] 
benzenesul f onamide « 

(5) 3- (2-aminoetlvl) benzenesulf onamide 

A mixture of 4.00 g^ of 3-[2-(trifluoroacetylMiino)etliyll 
benzenesulf onamide, 40 ml of methanol and ^4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room tezz^erature for 3 
hours. After adding 10% hydrochloric add to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum * (DMSO) ppm: 2.9at2H, t, JsSHz) , 3.08(2H, t, 

J=:8H2), 7.25(2H, br-s) , 7.48-7.58(2H, m) , 7,70-7.78 (2H, m) , 
7.81(2H, br-s) 

Reference £xaxis)le 13 

4- [2- [ (2-chloro-3-nitroquinolin-4-yl) amino] ethyljbenzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimet]xylformamide there was 
added 4.35 g of 4-(2-aminoethyl)benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with satoirated 
saline and then dewatered* and the solvent was distilled off 



toder reduced pressure. The residue was washed with isopropvl 
ether to obtain 5.89 of brown crystals. Recrystallizatioa 
from ethaaol yielded yellowish brown prism crystals with a 
melting point o£ 217. 5-218. S"C. 
Elemental analysis: cyj„ciN,o, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Example 13. 
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RT 


(neiystallisatioa 
BolvcatI 


Bloaentai eaelyaio 


WmZm 
Ex. 14 




erystaltf 

(HtOB) 
not 194.0-lS6.0'e 


Calc.«-C.59.30rH,4.y, H,14.56 
Pound: C,59.30, H,4.5?; V,14.29 


R8£. 
Bx.15 




esystal« 

(AcOBt) 
*aps 140. 0*145. 0*C, 


ceic., c,s9.4^H?4!fi, »,ia.aa 

Founds C,99.32; K,3.83| W,a2.20 ; 


RsC. 
Ex.16 


co^t 


oraaott needle-lite 
ezyatale - 
<BtOB} 
no: 122.0-X24.0*C 


Celc.i C,60.08?^?4^4; 9^0.51 
Founds C,60.15; B,4.32; B«10.56 


Raf . 
&X.17 




yalloi^ ezystal« 
ns 122. 5*123. 0*C 


Calc: C,60.93^^?4^^/ tf^lO.lS 
Founds C,60.83; R,4.77; R«10.19 


Re£. 

Ex.ia 




yellow exyacele 

(XSIP-H.O) 
mo: 199. 5-201. 5*C 


Calc.s C,50. 5^1^3*^72 J H,13.77 
Founds G,49.99; B.3.56j B.13.48 


Rs£. 
fix. 19 




yellov needle-lite 
exystale 

aci: 178.0-179.0*C 


Calc.s C,S1.3^f'a?f!of, B«13.31 
Found: C,51«46| B«3.96; B«13.47 


Ref. 

Bx.ao 


SO,NHBt 


light yellow needle- 
lite cxyatals 

f Ht-JIUl 

iBCOHl 

as: 183. 0-184. SIC 


Calc.s C.52.df^^!4'0| B,12.88 
Founds C,52.78| B*4.34| B.12.77 


Re£. 
Bx.21 




taroen needle-lite 
ezyetxla 

(iso-FrOH) 
m 138.0-137.5*C 


C1^C1H,0,S . 
Calc.s €,53.511 B«4.71| B.X2.48 
Found: C,93«80r B«4.70| H,12.63 


Ref. 
&X.22 




yellow needle-lite 
ezyateli 

(CB,aD 

no: 162. 0-163. 0*C 


Calc.s C«52.4^2 B.4.40i H«12.88 
Founds C,52.57| B,4.30| S,13.13 


Ra£. 

fix.aa 


cajm 


yellow exyatala 

(iflo-FrOB) 
no: 169.0.m.0«C 


Cj^,ClN,0. 
Calc.s C«60.42| B,4.51| H, 11.74 
Found: C,60.72f B,4.23? N,ll,71 


Re£. 
Sx.24 




ysUow cxyatals 
not 210. 5-313. ©•C 


calc.s C.31.3^^'B?f!o*7f B,13.31 
Pound: C,51.39| B»4.a2} H«13.14 


Re£. 
Ex.25 




yellow ozystalfl 

(BtfiH) 
mot 190.0-191.S*C 


Calc.s C« 59. 30^^*4 j| B.14.96 
Pounds C,59.28| B.4.37; B»M.S9 
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i? 


Properties 
(r^czys tallixa tioa 
— solvent) 


KLemeatal oaalysia 






yellow prim ezyatala 
. (JlcOBt) 
mot 146.5-I47.B«e 


Foundi C.60.75; H.4.g9> M.13.g< 


Ra£. 
&K.27 


CHKeNBAc" 


yvUow crystal* 

lAeOBt) 
BBS 192. 5-194. 0«C 


Found, C.61.06. u.S.jg' 2:":?^ 



ffiUe 3 



•^3^ ■ 

■ c6r 





R- 


Properties 
(recrystallization 


Elemental analysis 


Re£. 
Ex.28 




yelloir crystals 

(MeOa) 
nO! 194. 0-196. 0«C 


c,^,ca2l,o,S 
Calc: C,49.69, H,4.66; 11,13.64 
Found: C,49,S5i H.4.76; M,13.52 


Ref . 
Ex.29 




yellow crystals 

(iso-PrOR} 
BIDS 149. 5-131. ©•C 


Calc.: C,59.7i; H.5'5V; N,11.61 
^otmd; C,59.65? H.5.38; W,11.53 


Re£. 
Ex.30 


idSa 


yellow crystals 
(AcOSt-lso-Pr,0) 
BB3 J 176,5-177. 5«C 


Calc.: C,30.88?K,4.i8, !f,13.19 
Found: C,50.89; H,4,97; H,13.04 


Re£. 
&X.31 


HHAe 


yellow prism crystals 
(AcOEt) 
BBS 187. 5-188. S'C 


Calc.: C.5a,6irH,5.V4; W,14.41 
Pound: C,58.64; H.5.45/ BI,14.30 


Re£. 
Ex.32 


MHUe 


yellowish brown 
Bsedle-like czystals 
(AcOEt) 
mpi 146. 5-148. 0*C 


Calc.: C.59.9i; H^S.sV; «r,15.53 
Found: C,59.86, H,5.73; K,15.59 


Re£. 
Bx.33 


CBMelOQie"" 


yellow crystals 
(AcOEt) 
BC: 170. 0-174. 0*C 


C,,HLC1N.0, 
Calc.: C, 60.30, H.6.04; H,13.44 
Foundy C,60.39? H.6.10? W,13.24 
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ir 




(recrystallisation 


Bleaental azuUyaia 


Bx«34 




B 


yaXlov needla-lite 
ezystala 

icajan 

bd: 232.0*233.0% 


CLH»CUf.O.S 
Calc.5 C.30^, h/3:72; 13.77 
FOQBd: C.50.19; H,3,55; H, 13.72 


BX.3S 




H 


yallowlAli hroHD 
ezystala 

(0,01) 
n: 229.S~22&.rc 


Calc: CSO.W; H,3*.72; 13.77 
Fomd: C«50.U; H,3.S5; N«13.39 


Ref. 




Hfl 


yelloviah broim 
. ezyatala ' 

UtOB) 
119 : 23^. 5-237 .OIC 


Calc.j C,51.37j H,4.07; H.13.31 
Pound: C«51.49| B,4.07; H«13.0a 


Ra£. 
Bx.37 




Otfa 


yallowiah facoim 
naadla-Xi3ca eryatala 

IBtOB) 
bod: 23iS.0<-239.S*C 


hCjAtCIHAS 
Calc.s C,49«49; B^3.92; N.12.82 
Founds C, 49.44 i B,3.79; N,12.50 


Ref . 
Ex. 38 




CI 


yellow eryatala 

(BtOH) 
dd: 236. 0-237. 0*C 


Calc: C,4^S*|^*3!aO| N, 12.70 
Found: C,46.29; B.3.07; N.12.94 



Tiibla 5 





ffropertlaa 
C raezya tallixa tion 


Elaaiqntal analyaia 


Ra£. 
Ex. 39 


yallow ezyatala 

(BtOH) 
np: 196. 5-197. 5*C 


C,JluCl».OA 
Cale.: C,43.64; B.3.17| 11,13.57 
Foundi C,43.7S; B,3.0€; 17,13.33 
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IViPi8-^\-^NlH 





. a 


(ncxyvtallisatlaa 


Sl«BMat&L aaalysia 


Ra£. 
&X.40 


1 


cxyatils 

(BtOB) 
Bpi 212. 0-213. 0«C. 


Foimdt C,49.18, H.3.2€, H.14.33 


Re£. 
Bx.41 


3 


yallov Plata crystals 

(ca,CW) 
no: 215.0-21S.<rc 


S^^'^j;' S'2J-5Z' H,4;07, H,13.31 
Pound: C,51,25j H.4.09; H.13.q2 



T^e 7 





(reexystallizatlon 
■olvent> 


Blenental analysis 


Ex.42 


yollow eryatala 

(KeOH) 
flaot 216. 0-217. 0*C 


Calc.: C,4a,i2; H,i;32; N,14.12 
Found! C, 48.23; H,4.2Q; N,14,1Q 
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TubXa 8 









Ha£. 
Bx.43 


KBia 


yttUowlsb taKOHn liquid 

HA flp«:truBi «<niSO-d,) nns 2.32(aB« 2.84 (2B« 
J-tez), 3.28(2B, q« a-SBs), 6.99(2B, 'd, J«8.5Bs)« 7.07(2H« 
J«8.SaiJ, 7.27 (2H« d. J«8Hz)« 7.58 (2B« d« J-8BS), 7.60« 
7.6SI1B, ml, 7.80*7.8SC3B, m), 8.36(1B« d, a«8.9Bs)/ 

ZR apactxum V(Uq) cnTS 341$, 1S28, U60 


Ra£. 
Bx.44 


HBn, 


r«ddi«ii faroMEi liquid 

RtiR flpMtxia (CDGl,) cpa: 2.89(2B, J«6«5Bs), 3«61(2a« 
q, a-4.5Bilt 4.86(4B, s), S.84<1B« t, a«4.5Bs), 8.73(2a, d« 
J-8B1)« 7.04(23. d« J«8Bt), 7.20-7. 3S(10B, m), 7.40(1B, tp 
J-8BS), 7.81(lBp d« J«8Bz)« 7.71(1B, t« J-8Bs}p 7.8903, d, 
J«8Bi) / 

BaM spectrum m/«3 522, 924(3:1, If) 
m 8p«ctnim V(Uq) cm**: 3416, 1322 


Rat. 
EX.4S 


CBIteQH 


y«llow erystala 

torn avectcua ^ (CDCl,) Kpm: 1.90 (3B, d, a«8Bz), 3.00(2a, t, 
J-7H2), 3.73 (2B, q, J-7Bz) , 4. 92 (IB, q, J«6Bs). S.86(1B, a), 
7.23 (2B, d, J-8HZ), 7.38(2B, d, J«8Hz), 7.49-7. 90(1B, at), 
7.69*7 .75(2B, ») , 7.89(1B, d. J«a.5Bz) 

ZR apaetruB V(XBr) em-^t 3424, 1916, 1364 
ttisa SDaetzumm/a: 370. 372(3tl. iTl 
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9abl« 9 



06: 




>ropqrfci«fl 



orange liquid 

»« spectrum ^ (CCd,) ppa: 2.09(2a, quintet, J-7 5Hz) 
» apMtnm V(llq) e.-, 3352. 1522 



Reference Exansjle 47 

V 

N- [4- [2- 1 {2-chloro-3-nltroqulnolin-4-yl)ain£noI ethyljphenyl] -N- 
metlvlacetainide 

To. 2,59 g of 2-chloro-N-t2-[4-(rnethylaaino)phenyllethyll-3- 
nitroquinoline-4-amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isppropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176.5-177.0»C. 

Elemental analysis: C,^C1N,0, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Pound: C, 60.28; H, 4.70; N^. 14.01 

The conpound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Exan^jle 47. 



die 
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Craeryatal 1 jgation 
solvent) 


21cniental onalyald 


Re£. 
fte.4a 


yellow pxlam czystola 

(DP) 
sot 171. 0-172. 5*C 


Calc: C,39.^5; a.5.^3i H,13.9X 
PouBd: C.S9.50; H,S.63| N.13.95 



Reference Bxaoqple 49 

2-chloro-5, 6,7, 8-tetrahydro-N- [2- [4- {N-methylbenzylamino) phenyl] 
etbyl] -3-nitro(zuinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5,6,7,8-tetrahydro-N- 
[2- C4- (.iiietlvlainino)pheayll etlyll -3-nitrogu4noline-4-amine, 14 . 1 
g of potassium carbonate and 370 ml of N,N-diiiietliylforxnamide 
there was added dropwlse 12,4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room teniperature 
for 14 hours, the reaction mixture was added to. ice water and 
extracted with methylene chloride. The extract was washed with 
water and then ' dewatered and concentrated under reduced pressure. 
The residue was purified W column chromatography [silica gel, 
metl^lene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum V(liq) cmS 3432« 1580, 1522 
Mass spectshim m/z : 450, 452 (tf*, 3:1), 210 (BP] 

MMR spectrum * (CDCl,) ppm : 1.65-1.80(4H, m), 2.02-2.15(2H, m) , 
2.70-2.8S{4H, m) , 3.03{3H, s) , 3.30(2H, q, Ja6Hz), 4.33(1H, br- 
s), 4.53 (2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=:a.5Hz), 
7.15-7.38 (5H, m) , 7.22 (2H, d, J=7.5Hz), 7.24{1H, t, J=7.5Hz) , 
7.31(2H, t, J=7.5Hz} ^ 

Reference Example 50 

N- [4- [2- [ (2-dibenzylamino-3-nitroquinolin-4-yl) amino] ethyl] 
phenyl] acetamide 

A mixture of 5.75 g of N-C4-[2-[(3-amino-2-chloroquinolin- 
4-yl)asiino]etlvl]phenyl] acetamide and 11.9 ml of dibenzylamine 
was stirred at lOO^^C for 10 hours. Water and 10% l^^ochloric 
acid were added to the reaction mixtiire, the precipitate was 
filtered off, and the mother liquor was extracted With methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography (silica gel, 
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etlyl acetate/a-hocane (1:2-2:1)1 to obtain 6.37 g of a reddl.h 
orange liquid. « reacusli 

IR spectrua V(liq) an"* : 3320, 1668, 1S22 

NMR spectrum * (CDCl,) ppm : 2.1S(3H, s) , 2.88(2H, t, J=7Hz) 
4.03(2H, q, j.7Hz) , 4.S0{4H, a), 7.00-7.30 (13H, ») , 7.42(2h' d 
J=8Hz), 7.50-7.60 (3H, ffl) , 7.92 (IH, d. J=8Hz) 

The compounds for Reference Exaiqples 51-54 listed in iTables 
11 and 12 %.ere obtained hy the san» method as Reference Example 
50. 



Male U 




Rae. 
Bx.Sl 



reddlab oraao* liquid 
hr-«), 2.91 

a ipttetnmiy(Uq) af*j 3332. 1526 
Masg ■oee trmn m/za 532 (iTl 



m *CCDC1,) ppBi 1.48aH, d. J-6.3HZ), 1.78<1H, 
C2H. t, J-7HXJ. 3.96(2H, q, J-7H«), 4.50r4H 

t CI* w'*oH2| 



— TSihl* 12 





R* 


n 




Bx.52 


KHAC 


2 


Propertiaa 

orange liquid — 

MR apectxvm * (CDCl,) ppm: 1.65-1. 85(4H, a), 

?*4«!;Z5*": ^' J-«Hx), 7.11(2H. a, J-a.SHa). 7.1S- 
7,30(10H, n}, 7.41(2H, d, J^a.SHz) 

IR spectrum Vdlql cm*': 3316, 1670. 1518 


Bx.53 




1 


reddiab orange liquid 

mm spectrum * (DHSO-d.) ppm: 1.95-2. 05(2H. m) , 
I'^^^'^^lJ^'^^' 2.88I2H. t, J-7H«), 3.00(2H, t, 

7:7JT2'?'d/ii2iI;"^""' 

IR apectrran VClio) eni-'s 3332, 1560. I33g 


Bx.54 




1 


reddian orange liquid 
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1 






2aR jpactrum J <CDC1,) ppas 3.04(23, quintat, 
J-7,5H«), 3.7S(2a, t, J-TSs), 3.76(33, t- J«7.SaaK 
3,08(2H, t, J-7.5H5), 3.«9<3H, q, J«73a), 4.40(43. 
J), 4.63(43, 6.68(33. d, J-a.5Ss), 6. 90(33, 
J-8.5BS). 7,13(43, d, J-SBs) , 7.30-7.30(133.^ . 
7.33(43, t, J«8Bz) • * 

za spMtzua V(Xiq) ca**! 3344, 1S33 
mm« «p<etrum m/sj 673(3*) 


Reference Exa 


npie 


55 



4- (2- ( {2-N-met±ylben2ylaBilno-3-nitroquinplin-4-yl) amino] etl^l] 
benzenesulfonamlde 

After dissolving 2.41 g of 4-[2-[ {2-chloro-3-nitroquinolin- 
4-yl}amlno]et:lvl] benzenesulfonasiide in 7.6 ml of ll- 
methylbenzylaniine, the solution was stirred at lOO'C for one hour. 
After cooling the reaction mixture to room tes$)erature, 5% 

hydrochloric acid was added and extraction was performed with 

I 

methylene chloride. After washing the exti^act first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was puirified 
by column chromatography (silica gel, metl^lene chloride/ethanol 
(50:1*40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156. 0-157. S*C. 
Elemental analysis: cyiJSIjO,S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: 64.81; 5.91; 14.90 

Reference Exasvle 56 

4- [2- [ (3-amino-2-chloroquinoiin-4-yl) amino] etliyl] bexizamide 

After dissolving 2.05 g of nickel chloride •6H2O in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperatxire, an N,N-dimethylformamide solution containing 6.41 g 
of 4-[2-( (2-chloro-3-nitroquinolin-4-yl)aiiiino]ethyl] benzamide 
was added. Nexti 0.65 g of sodium borohydride was gradtially 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, etl^l acetate and methanol was added to the obtained 
^ residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 

- 49 - 



Off under reduced pressure. The residue was purified by colu^nn 
chromatography [silica gel, methylene chloride/methanol OO-l- 
10:1)] to obtain 2.88 g of light brow? crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220. 5»C. 
Elemental analysis: C^,ClN^O 
Calciaated: C, 63.44; H. 5.03; N. 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The compounds for Reference Exanqples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Bcample 
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Male 13 








(raezyatalliawtioa 


Slemezital mml^mim 


Ref • 
Ex. 57 




light gren exyatals 
CBtOB) 
mot 148. 0-150. O'C 


Calc.t C64.31; B«5.40| H^IS.79 
rwmdi C.64.35; H,3.41; H,13.57 


Bs.98 


OB 


tmint brown czystalA 
«0s 2ia. 0-220. 0*C 


Calc: C,65.07| H«5;14'| Hrl3.39 
ypgnd; C65.04y H,4.93y H,13>25 


Raf. 
fix. S9 . 


co^t 


faiat tarowi needle^ 
liJM exystala 

mot 113. 0-115. 0*C 


Calc.i C64.93f^5^4!l; H,ll,36 
Found: C6S.05f B,S.41| H,U.40 


Ree. 
fix. 60 




ligta gnea czyatals 
(BtOB) 
mz 113. 0-115. 0*C 


Calc: 0,65.72^^5^7^; N«10.95 
Found: C,65.61; H,5.82j R,10.95 


Re£. 
fix. 61 




fazoim aaedla-lika 
ezystalfl 
(Me08) 
not 202. 5-204. 0^: 


Calc: C,54.l8^H^?*I'd| H,14.87 
Found: C,54.U7 B,4.47; N,1S.07 


fix. 62 




lighc broim ezyacal« 
( AcQEt*n-Eexane ) 
not 125. 5-126. 5M 


Calc: C«55.31^*b!4*!^i B,14.33 
Found: C,55.14y 8,4.81; H,14.09 


Ra£. 
&e. 63 




Golorlus esystalfl 
wot 142.0-142.5% 


Calc: C.61.75?"Bj4*f^; R,12.00 
Found: C,61.61; B,4.84; H.11.82 


Ref. 
fix. 64 




liglit yelloiTtirlan 
exystmls 
|CB,C1,) 
bd: 161. 5-163. 9"C 


CJL«Cllf.O 
Calc: C,64.31; B,5.40; H,15.79 
Found: C,64.12; B«S.24; H«1S.65 
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TUa« 14 







CMCxystalliMtioa 


Riawatal analysis 


Bx.69 




light farom exystala 
. fxasp-B|0) 
BPt 201. 5-202. S*e 


Found! C,53.67; H,3.46? H,14.72 






IBsnzene) 
mo: 134. 0-134. 5«C 


C-JLCUfO 
Calc.i C.63.5Snt,6;46i H,15.61 
Found; q 63.87; H>6.30; H> 13.30 


Ret. 
Sx.67 


HHeAe 


farom nsedle-liJce 
erystala 
<AcOBt) 
BOS lS6.0.15a.0«C 


5'S*-«; H,6.76; H,15,03 
Found; C, 64.381 B,6,73| H,14.53 


Re£. 
Ex.68 


CHKaNB&c^ 


colorlos« crystals 
(CB,Cl,-n-;Re3cana) 
mi 132.o!-134.a*c 


CJBJdltQ ■ — 
S'f!-i!' H'^.Vu, H,14.48 
Found! €.63.0ty K,7.15| K>14.40 



Tabla IS 





ir 


R' ■ 


Propertios 
(rsexystallisaticiv 


Elomsntal analysis 


Rq£. 
Ex.69 




B 


srsoaisii brom 
exyatals 

(CH,CN) 
wot 158. 0-160. 0"C 


C,AfClK,0^.1/8M 
Calc.: C,Sl.a6; B,4.39; Na4.78 
Found: C,S3.78| B,4.34; B,14.67 


Ro£. 
Ex.70 




Ho 


light brown 
czystala 
(EtOR) 
BOt 201. 0-202. 0*g 


Calc: C.SS.Jl; 8,4.90; 11.14.33 
Found: C,5S.32/ B,4.96; N,14.U 


R«f . 
Ex.71 




one 


light brom 
cryatala 
(BtOR) 
ap: 196.S-198-0*e 


Calc: C,33.i3; R,4.71; K.13.77 
Found: C,S3.15; B.4.71| B,13.87 



® ® 





(rvexystalllMtion 


BlementAl czialy«i« 


Mmt. 
&C.72 


light team esyatal« 
(JbeOBt) 
woi 17«. 0-177.0^ 


rouadj C,47«0a; a,3.89; H»14.41 



r^blm 17 



■ • OX" ^- 





n 


Prop«rti«s 
(nezystallixatioa 

Mltssfcl 


Blenaatal aaalyaiui 


RAf. 

ftc.73 . 


1 


ligbt yoUoMisli teom 
nsfidXa-lita esystalfl 
IBtOR) 
m 302.0-203.0*6 


CU^.i C.Sa.jXfaiiY^l'fi H,15.44 
found: C52.88/ H«4.29i ««1S.19. 


Bx.74 


3 


light greoa aeedle- 
lika crystals 
(HMH) 
npi 163.0-16«.0*C 


C«lc.i C,35.^b!^*!^$ V« 14.33 
Pound! C,S5.21f a,4.99| n«14.09 



TttbtQ 18 






Properties 
Creezystallisatioa 
solirent) 


filanental analysis 


Ret. 
8X.7S 


light yellow crystals 
(AoOBt) 
not 182 .0-183.0*6 


Calc.: C, 65.0S^'h^^?9Oi H,15.17 
Pound: C«84«B1| H,9.9^| R,14.90 
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(r«esy«taXliz«tioa 


BXamatai anaiyaia 




BDi 208.0-210. 0«C 


£?^i- S-SS-^*'^*^''^^^^^ H.13.27 
Fdunda C,68.30; H.g.30? H.13.23 



T^a 20 



Raf./ 
Ex.77 


R* 


oraaa liquid — — 

9yvc«uai o iioisiJ-a,! ppn: 2.38 (3B« d# 

td, J-7.5, 7Hz), 4.93 (2H, br-a), 5.27 (IH. 

5^?7l2*^'i''-2*i^' J-5.5HZ): 7.35- • 
7.4S(4B, m), 7.65<2B, J«8.5Hs). 7.6«(1B. 

7.95 (la, hr-a) 

IR apectrtim V(llq) cxbTS 3360, 1360, U84 
Mass ao«ctruiii m/z : 390. 392r3sl. M*l 


Raf« 
Bx.78 


SO/lBBt 


greaxTlISiid — 

NHR apactrum * (DMSO-d.) ppm: 0.95(3B, t, 
J-7.5BZ), 2.70^2.80(2H, m) . 2.9S(2B, t. 
J-7;5Bz), 3.50(2H, q, J-7.SHz), 4.90(2B, 

^' J-7.5az), 7,30-7.45 (5H, 
m), 7.60-7.80(3H, m) , 7.80-7 ;90(1H. m) 

IR apectrum V(Uq) cm'S 3352, 1386, 1184 
Haaa arD«ctruiii m/z: 404. 406f3rl. MTl 


Ra£. 
Bsc. 79 




green liquid 

NMR apectrum * (DMSO-d.) ppm: 0.80(3B, t, 
J-7Ba), 1.35(2B, aextet, J=7Bz), 2.65(2B, 
q, J«7Bz), 2.90(23, t, J-7.5HZ), 3.50(2H, 
q, J-7.5aa), 4.93 (2H, br-s), 5.2S(1H, t. 
^f'l^i'J'^^-'^*^^t5n. m). 7. 65-7. 70 {3K, 
m), 7.83-7.93 (la, m) 

IR apectrum V(Uq) cm"': 3352, 1380. 1160 


R«£. 
ex.80 


50/Dfa, 


deep greea liquid 

NMR apectrum * (DMSO-d.) ppm: 2.57(6H, a), 

£i ^-''az), 3.33 (2K. q, a«7Ba), 
4.93(2B, hr-a), 3.29(ia, t, J»7Bz), 7.33- 
7.45(23, m), 7.44 (2H, d, J-8.5Hz), 7,59(2B. 
d, J-8.5ax), 7.66 (la, dd, Jafl, IBs),. 
7. 90 (IB, dd, J-8, iBz) 

IR apectrum V(Uq) cm"': 3360. U38, U86 
Maaa epectrum m/z: 404. 406(3^1. iTt 






OBTK greea liquid 

NMR apectrum ^(BMSO-d.) ppm: 2.83 (2B, t. 
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® 





J-aas), 7.21«2a. d, J-m), 7.35-7 .4S{3B, 
a), 7,«8(IB. dd, J«8.3«2az)« 7.97(aB, dd, 
J«8.5,3Bs) 

la sp^txua V(Uq) cm"': 3352 

Maag gpqctnim n/g; 327, 329(3:1. If) 



% 



- 55 - 




Ra£. 
B3C.82 


ST 


ion speetrum ^ (CDCl,) ppa': 2.82 (2H, t, 
J-8.5HS}, 3.44(2H, q, J^S.SHx) , 3.76(1H, t. 

i'U^^^'J'^^^^' 4.87{4H, mU ' 
6.73 (2H, J-8.5HZ), 7.06(2H, d, J«8.3Hs), 

7 • 86 (IB. d« J«8az) 

2R flpaetztm V{Xlq) cnf'r 3440, 3356 
Hub vpeetania a/z: 432, 494(3:1. if) 


Bx.83 




HMR opeetzum * (BMSO-d.) ppm: 1.30 (3B, d. 
W7.3HX). 1.82(3H, a), 2.81{2H, t/ 
J-7.5HX), 3.44 (2H. td, J-7.5r7H«). 
4.85(1H, q, J-7.5HZ), 4.90|2a. H), 5.24(1H. 
t. J.7H*), 7.13(2H, d. J-8H*) 7!i8(2H; dT 
J-8HZ). 7.35-7.50 (2H, m) , 7.67 (IH. dd/ 
^"5'i5*l' 7.90.8.00(1H, m). 8.07(aa. d. 

IR spectrum V{liq) an'': 3336, 1656 


R«f. 

Ex.a4 


HMeAc 


colorless liquid 

HMR apeetnim * (OMSO-d,) ppa: 1.74(3H, a), 
2.87(2H, t, 3.11(3H. s). 3.50(2H. 
q, J-7HX), 4,90 C2K, br-a). S.26(1H, t, 
J-7HX). 7.15(2H, d, J-8,3Hr). 7.24(2H, d, 
J»8.SRz), 7.30-7. 4S(2H, m) , 7.67(1H, dd, 
J»8:3,aHz). 7.92(1H, dd, J-8.3, iHz) 

IR apeetzum V{liq) cm"': 3344, 1646 
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Tafala 22 



Re£. 

Bx.as 




teowiioMAd. ssEssisa 

MA qpiMtnB « (USO-d.) ppm': I.fi0-1.73{4H. a), 

2*if 5' *• *^». a.s«(aH, t. J-6H1). 

a.73(2S, t, amT.Sa*), 3.28(3B, td, J.7 s 

4.45(aH, 4. J.6HZ). 4,9«<1H, t. J-«Hx): 
7.13 (2B. d. J.8.9BS), 7.2l(a, d. M.Sb) 

a flPKtxn V(iia) GB-*! 335a 

MM« ■BaetrmM/g» 331. 333t3ii. m*!. . 


.lief. 
Sx.86 




f^.TSS^f^-'j?**"^* l.S0-1.7S(4H, m), 
2.41(3B, t. Omtax), 2.S7(2B, t. J«6Bs). 
2.70(2H. t. J-THx). a.92(3H. •>. 3!28(aH. a. 
J-THxO. 4.3«(2H. tar-B), 4.40(li t. ji^)? 

J:SiS:i-r-""' 

XR ■pectrm V{Uq) cnf*: 3356, 3264, X336« 11S4 
Mass reectrumm/«i 394, 396(3fi, ifi 


RQf. 

Ex.87 




farown liquid ■ 

tOfil apedtruB ^(CDCi,) ppa: 1.60-1.80 m), 
a.20-2.35(2H. m), a.6S-2.80(4H, at), 3.02(3H, 
a}, 3.20-3.40(3H. m) . 2 .52{2M. i^Lm) , A.52{7B, 
m). 6.70(2H, d, J«a.5H«), 7.0SC2H, d 
J«a.5Ha), 7.13-7. 40(3H. m) , 7.ai(2H, d, 
J-7itej' 7,31(2a; t! 
XR apa$txuBi VCliq) en': 33S6 

Maaa anaeterum m/at Alp; 422f3fl, M^f 
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H . 


ugbt gx«aa liquid 

SMR ■p«etra J (iaiSO-d|) ppm: 3,32(2H, t* 

3 .22 (IB, C« a«7az), 7.33-7 ,43 (7H. m). 7 49riH 

IR ap0Ctwa V(Uq) cm-'i 3428, 3330, U80 
Km* tpwtxvBL m/z: 37S, 378(3:1, It) 


Refi; 
Bx.89 


P«S0,I1B| 


CI 


ran ■PMtrjm * (OfSO-d.) ppm: 2.91(2H, t, 

IR Bpcctrwii V(Xiq) aa'i 3444, 3372, 1330, 1160 
Maag 8Pcctrum m/g> 4xo, 412. 4i4(9rg*i. IT) 
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Tafala 24 




fix.90 


IT 

cBif«oa 


y«llowi«ii teowi liSiS^ ™ 

MR n»ctem ^(CDCl,) ppm: 1.50(3H. d, J.fiHx). 

7.40 (17B, m)> 7.77 Cia, d, J*7.SHx) 
IR «p«etna VCUq) cm-| 34XS 


Re£. 
Bx.91 


KMoAc 


??.!2!**?" *CC0C1,) ppa: 1.86(3H, hr-.), 

br-a). 4.31(4H, a), 7.U(2H, d, J«aBz}. 7 18- 
7.42(15H, ml. 7.79(1H, d, jis.Ste) ' 

ZR ap4etrum VCUq) obTS 3420, 3370. 1880 
Maaa aDqctrtgi m/iTf sa^iKi 


Ra£. 
Bx.92 


SBAe 


farow liquid 

SMR flpMtana 9 iOd^) ppa- 2,17(3H. a), 
?-52iS' 5l *r«-5a»^ 3,44C2H. t. J«6.5Hz». 

S"* • J.00f2a. te-a). 4.30(4K, a . 
7.15(1H. br-a). 7,15*7.30(13H, m). 7.38(1H 

'•^0'''-«C3H. m). 7:78ciH. d! ' * 

ZR apeetzum V(Uq) an": 3324, 1670 
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Tabia 25 




Raf. 
Ex.93 


HBks 


2 


bro^lWd '^"^"^^^^^ , 

2.20.2.35(aH, a), 2.6S-2 75im 

IE apectrum V(liq) caa**: 3412, 3320. 1668 


Re£. 
Ex.94 


HEa, 


1 


greaa liquid . 

Jr«.Stti), 2.87 (2H, t J-S sS) M7 M te- 

■pactrum V(llq) em'S 3384 
Waaa mBrtnim m/g; 643nri 



Reference Exanple 95 

4- [2- (4-chloro-lH-ifldda2o [4, 5-c] quinolin-l-yl) ethyl Jbenzamide 
Upon adding 10 nl of ethyl orthofonnate to 2.45 g of 4-C2- 

[ <3-andno-2-chloroquinoHn-4-yl)aal±no]ethyllbenzaaiide, the 
mixture «aa stirred at 80-120-C for 5 houra. After addition of 
n-hexane at room tenperature, the precipitated crystals were 
filtered off and washed with isppropyl ether to obtain 2.29 g o£ 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a xaelting point of 287. 0-2*88. 0'C. 
Elemental analysis: G,^ciN«o 
Calculated: C, 65.05; H. 4.31; N, 15.97 
Pound: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Example 
95. 
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olvcat) 

rht brown. t \M^rW ? 

^S^SJ* C,€slSrH,4.70, H,15.3« 

(BtOH) ?ouad: C,65.66; H,4,76; HaS.O? 







1% 


y*opegdej 
(reesystaXlisetlon 
solvent) 


Elemental analysis 


Re£. 






czystelfl 

(BtOB) 
oo: 330. 0-332. 0*C 


• a^C12f,0 
Calc.3 0,65.84; B,4.70| K,15.36 
Pound: 0,65.66; H,4,76; Ha5.07 


Rat. 


nu 


a 


light Inpvn 
czystalfl 
(CHP-B^O) 
mt 231. 0-333. 0*C 


Calc: 0,66.77; B,4.36; 12*98 
Fouadt 0.67.04; B«4.06| H,13.07 


Re£. 




B 


czyatalA 
- (itfo-PzQB) 
nv: 138.0-139.0*0 


Oalc: 0,66.40; B,4.78; N, 11.06 
Found: 0,66.50; B.4.57; H,U. 05 


Ret. 
B3e»99 




B 


eolorlflsfl crystals 

(BtOB) 
rat 163-5-1^7,5^ 


Oalc.i 0,67.09; B.i.l3; H,10.67 
Found: 0,67.13; B,5.08; K,10.73 


Ref. 
Ex. 100 






ligbt green 

IBtOB) 
not 309. 0-306. S*C 


CmH^CIN^OlS 
caxci C,37.90; B,4.63; H,13.50 
Found! 0,38.18; B,4.S9; B,13.S3 


Ref. 
Ex. 101 




B 


light yellow plate 
ezystals 

(MeOB) 
no: 231-3-234. 3*C 


cj„caH,o^ 

Cale.s 0,58.80; B,4.93; H,13.06 
Found: 0,58.68; B, 4. 71; H, 13. 92 


Re£. 
bB.102 


SO/Qte, 


B 


light yellow 
crystals 

(CH,CN) 
vpt 333.5-335.0*0 


Oalc.i 0,57^^^*?!^3; N,13.50 
Found: 0,97.71; 3,4.33; B, 13.26 


ReC. 
Bx.103 




B 


light yellowish 
brown crystals 
CCHF-B,0) ' 
m 365.0-266.5*0 


'Oalc: 0,55.89; B,'3'.91; N,14.48 
Found: 0,55.72; B.3.73; H,14.52 


Ref. 
Sx.104 




B 


yellow crystals 
mpi 216. 5-217.5*0 


0, A,C1B,0,S 
Oalc.! 0,56.93; B,4.27; M,13.98 
Pound: 0,56.79; B,4.43; H,13.80 



Tahlfl 27 




Ret. 
Ex.105 

"ieT 
Bx.IOtf 

ReC. 
Ex.107 

"Rair 
Ex. 108 



R«f . 
Ex.109 



Ro£. 
Ex.110 

"rsf: 

Ex.111 



Ra£. 
Ex.113 

"rSF 

Ex.lU 



SO,NBMa 
SO^NHHe 



CH^OH 



MBEfs 



HHUa 



Bt 



a-Pr 



a«Bu 



H 



Ha 



Bt 



(raeryatallismtioa 

aolvgnfey 
colorless crystals 

^ 253. 0-254. 0*r 
liglit yellow crystals 

272 .5-273 .S^P 
lifflxt yellow crystals 

260- 5-261. g«p 
XLght teeim crystals 

203^5-206. 0*g 



aP8 



xXgEjEf 



czystals 
(BtOB) 
gps 191. 0-193. Q*g 



lifflit yellow crystals 
(AcOBt) 
177. 5-178. 
colorless prism 
crystals 
(BtOR) 
: 218. 5-220 .OT 
ght teowa crystals 
(BtOH) 
249.0--2SO.QV 
light brown prism 
crystals 
CBtOB) 
np: 240.0-24O.ST 



Ele 



atal analysis 



Pound; C> 57.92; H.4.40> 

Calc.: C,58^%^S?.53; 
Fomd: C38.61» B,4.87 ; 

Cale . C,39%^*5*.23; 
Found; C. 59. 70y H.5,2l> 

Calc. 5 ceoTj?; H,V.51; 
Pomd; C. 60.45; H,3.47> 



Calc: 
Pound: 



C,67.ftTH,i.77; 
C>67.5ay H.4.58r 



K,13.50 
g>13.48 

M,13.06 
M> 12.53 

11.12.65 
y.l2.Sl 

ir,12«2S 
11,12.23 



R. 12.44 

W,12.27 



Cale., ClQ^'^^f.xAj 
Pound: C, 70.16; H,6.03; 

Pound: C,36.93; H,4*26; 



K,10.67 
W.lO. gl 

K,13.98 
K,13.77 



^^,C1K,0,S 
Calc.: C,37.90? H,4.62, M,13.S0 
/«™d: 0,37,96; H,4.74; N,13.21 

C„K,jClN,0,S 
Calc.: C,58.80; H,V.93; H,13.06 
Pound: C,58.67; H,4.84; H,12.94 



Ref . 
Ex.114 



MHUs 



n-Pr 



colorless crystjUs 

(HeOB) 
mpt 221.S-224.Q»e 



Calc: C.59 
Found; C,59.65 



C,A,C12IAS 

9-63; H,5.23; K,12.65 



ReJE. 
Ex.113 



a-Bu 



light yellow crystals 
(UeOH) 
«P: 199. 5-200, 5'e 



C^C1W,0,S 
Calc.: C,60.45; H,5'.31; B,12.26 
Pound; C,60.43| H,5.44; lf,12,20 
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Tabid 33 









irxvporcxofl 
Crgcryf lliaaticn 
aolvent) 


Eleneatal aaalyaifl 


Re£. 
Ex.116 


KBn 


B 


llffht yoUov neadlA* 
llto crystals 

88)8 24(. 9-247.0% 


^"^y S'S-F* H.4.44; H,11.79 
Found; C,62.79; B.4.36| B«12.03 


Ex.117 


NHJlc 


B 


wwAWA AOS* csy* 1 T 

(BtOB) 
no: 276. 0-277. 0*C 


Calc: C,65.^^IU4*?76; H,19.36 
Found; C. 65.66; B.4.76| H.19.09 


Ex. 118 


NBAc 


Me 


mine yttUav neeale- 
lika crystals 
(HfeOB) 
bd: 250.0-2S1.0"C 


Calc.i C«S«.^B,5.09| N,U.79 
Found: C«66.46; H,9.03; va4.80 


Ex. 115. 




Bt 


yelloirish orangs 
ezyatals 
' <AcOBt) 
gpt 213. 0-215. 3*C 


Calc. J <;,67.3SiT.H.3.39; H,14.26 
Found: C,67.44; te,S.41; H«14.22 


Ex.120 


NHAC 


n-Bu 


light brom czyatala 
(UeOB) 
hid: 220. 0-220. S*C 


CmB.C1N,0 
Calc: C,68.48; B.5.99; H,13.31 
Found: C,68.47; B,6.00; B,13.Sfl 


Re£. 
Ex.Ul 


NUeAc 


B 


colorlaaa medle-lika 
exystala 
(EtOB) 
»t 137. 0-137. 5«e 


CA,ciw,o 

Calc. 2 C,66.Sa; B,5.05; N,14.79 
Found: C«66.50f B. 4.962 B.14.77 


Ra£. 
Ex. 122 


tOteAe 


He 


eolorleaa exystala 

(iso-PrOH) 
mo: 248. 5-249, 0*C 


CA,ciN«o 

calc: C67.i5; a,3.39| N,14.26 
Found: C,67.30| R*S.42; V,14.34 


Re£. 
Ex.123 


mteAc 


Bt 


faint teown prism 
jssystals 
(TBF) 
DP! 233. 0-234. 5*C 


CmBLCIKO 
Calc: C,67.69| a.5\70; H,13.77 
Found: C,68.06| B«S.S8; V,U.94 


Re£. 
Ex.124 


KMeAc 


n-Bu 


colorless crystals 

(JlcOBt-iso-Pr,0) 
no: 175, 5-176. 0"C 


Calc: C«69.037b»6.26; N,12.88 
Found: C, 69.07; B«6.22; H,12.85 


Rae. 
EX.U3 


XlBn, 


n-Bu 


colorless crystals 

CAeOBt) 
noj 151. 5-152. 5*C 


Calc: C.77.Sf"B,€*.31; Htl0.O2 
Found: C,77.42; B,6.29; N.10.11 


Roe. 

EX.U6 


CBKeNBAe 


Et 


light yellow crystals 
(AeOEt) 
bd: 188. 5-190. 5*C 


CLA.C1H.O 
Calct C,68.48; B,5.99; N,13.31 
Found: C>68.27; Bt6.11; N^U.ai 
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Table 29 



Properties | 



Ref. - 


R- 


R^ 


Properties 
(recTystallization 

solvBnt) 


Elemental analysis 


Ex, 127 




H 


light yellowish brown 
crystals 
(mcp-H,o) 

no J 247.3-249. S'C 


C,53?Sa:f^!*J:|o; 11,14.33 
Found: C.55.03: B.4 76? u li 


Re£. 
Ex.128 

Refl 


NKMa 


a 


(iso-PxGH) 
mo: 202. 0-204. Q<e? 


Calc: C,56.36; H/3!23* n 13 ad 
Pound: C,56.31; H,3.41; y,13.S7 


Ex. 129 


MHMS 


He 


czyatals 
(EtQH) 
mo: 247,0«24S.0*c 


Calc. 2 C. S7 2 At H V 4^ • «r m 
Pound: C,57.34; H,S.72j W,13.16 


Ree. 
Ex.130 


KHEIS 


n->Btt 


colorless needle-like 
• crystals 

(AcOEt) 
mo: 164,0-16S.0«e 


p g ' 'Cl^ OS " 
Z'V^' H.'6'.34; H,12.13 
round: C.59.70J H,«.a2» M,11.9S 


Ex.131 


NHRe 


H 


colorless crystals 

CUMH) 
bd: 247. 0-249. Q«r? 


Calc., C.64.9S; H.i.OOi M.IS.IS 
Found; C. 85.14; H.3.72; M.13.23 


Re£. 
Ex.132 


NHAC 


Me 


colorless needle-UJce 

czyatals 

(EtC3R) 
no: 249.0-2SO.O*C 


Calc.s C.63.1tj H.i.05; N,14.63 
Pound: C«65«82; H,6.0S; K,14:61 


Re£. 
Ex.133 


NHAc 


Et 


colorless crystals 

(AcOEt) 
mo: 202. 0-202. 5*C 


Calc: 0,66.57; H,6.35; N,14.12 
Pound; Cr66.32; H,6.24; N,14.04 


Re£. 
Ex.134 


N»Ac 


n-Bu 


colorless crystals 

UeOEt) 
mo: 192. 0-193. O'C , 


Calc: C,67.83; R,6.88; H,13.18 
Fo%»d: C, 67.89; H>7.02; 11,12.93 


Refl 
E.X.133 


NHeAe 


B 


light brown crystals 
<i8o-PrOH) 
mo: 191.5-192. 5»C 


Calc: C,65.^*^^^?0S; K«14«63 
Pound: C, 66.07; H.6.02i W.14-fil 


Ref . 

Ex.136 


KMeAc 


Me 


colorless crystals 

(EtOH) 
mo: 229. 0-230. O^C 


CjA,ClN,0 
Calc: C,66.57; H,6.35; W,14-.12 
Pound: C. 66.40; H.6.35; W,14.11 


ReC. 
Ex.137 


MKeAe 


£t 


colorless needle-like 
crystals 
(THP) 
mo: 217. 5-218. 5«C 


C,AiClN.O 
Calc: C.67.22; R,6.62; H«13.63 
Pound: C,67.17; H,6.62; xr,13.68 


Refl 

Ex.ua 


NMeAc 


n*Bu 


colorless crystals 

(AeOSt-iso-Pr,0) 
mo: 147. 0-148. 0*C 


C^,C1N,0 
Calc: C, 68.40; H,7.12; 27,12.76 
Pound: C, 68.52; K,7.17; N,12»77 
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TaU8 30 



OX 

Propertios . | E 
(reesyataUisatiA 

solvent) 
eolorleaa czyBCftXa 









(reesyataUisatiA 


Eleaantal anoiyaia 


Re£. 
Ex.139 


CBtUtmke. 


H 


(AeOSt) 
no: 153. 5-193. 5*C 


^AiClH.O 
Calc,: C,$S.Sii H,6.33; H,14.13 
Pound: C,66.63| B,6.47; N«14.29 



Table 31 





R* 


r' 


Proper ties 
( recrys talliration 
solvent) 


Blemental analysis 


ReC. 
Ex.140 


* 1- 

m-SO,NH, 


H 


brown crystals 
(DUF-H,0) 
so: 261. 0-362. S*C 


C,A,C1H,0;5.1/4H,0 
Calc: C, 55.24; B,3.99; K. 14.32 
Found: C,SS.06; B.3.71; lf,X4.44 


ReC. 
Ex.141 




Ha 


light tarom crystals 

(CHjOT) 
no: 276. 5-278, 0*C 


CaIc: C.S6V93; H.4.27; N,13.98 
Pound: 0,56.66; K.4.11; N, 13,81 


Re£. 
Ex.142 


P-SO,MH, 


Olftt 


li^t brom crystals 
(CB,CM) 
dd: 266.S-268.Q*C 


C^,CIN,0,S 
Calc.i 0*54.74; a,4.11; N«13.44 
Pound! C, 54.47; B,3.96; N.13.29 


ReC. 
Ex.143 


P*SO,NH, 


CI 


light brow crystals 
(CB,Of) 
so: 263.0-264.0*0 


c,^ cw,s 

Calc: C, 31.229 B,3.35| N,13.30 
Found: C, 51.13; H,3.16; N.13.07 



Table 32 






Properties 
( recrys tallization 
solvent) 


Rlmtpntal analysis 


Re£. 
Bx.144 


light brown crystals 
(CB,CN) 
no: 238. 5-239. 5n: 


Calc: C«4a^!91| B,3.34} H«14.26 
Found: C»49.08; R,3.23; N,14.53 
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n 


(recrystallization ' 


HlMwntal moMlyalm 




1 


. crystals 
(BtOH) 
no: 260, 0-261. 0*C 


S'5^5^'^'^-31, 11,15,03 
fouDdi C«94«73; H.3,4a; N,14.84 


Ex.146 


3 


colorless crystals 

(DHP-^O) 
aio: 183.S-164.0*e 


^""y C,56?i5;'^^:l7, 11,13.^8 
founds C,56.65; H,4.25; H.13.6a 



Table 34 



Ex.147 



Properties 



colorless crystals 
NUR spectrum * (DKSO-d,) ppm: l,81(4K, br-s), 2.8a(2H. 

^r"l'i:?;«^^' 3.10<2H. t. J-7.SHZ}. 4.50(2H. 
9), 4,61(3H, t, J-7.5Kr), 5.24C1K. s) , 7.10{2B« d. 
J»8Hz); 7.22(2H. d. J.8Hi), 8.04(iH, s) 
IR spectrro V(liQ) cm'^ 3436 



Reference Example 148 

4- [2- (4-chloro-2-methyl-lH-imida2o [4 , 5-c] quinolin-l-yl) ethyl] -N- 
{l-ethoxyetlvlidene)benxenesul£onamide 

«• 

XJpon adding 9.4 ml of Btbyl orthoformate to 2.34 g of 4-t2- 
[ (3-ainino-2-chloroquinolin-4-yl)amino]ethyl] b«>zenes\ilfonaadde, 
the mixture was stirred at 140'C overnight. After cooling the 
reaction solution, n-hexane was added for decantation, and then 
the residue was purified by column chromatograplv [silica gel, 
ethyl acetate/n-hexane (1:1-4:1)]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a aeltiag point of 151. 0-152. 0'C. 
Elemental analysis: C^Jlj^CllStJOjS 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The coinpounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Exas^}le 148. 
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a- 




Propertias 
(recryatallixation 

aoltrmfcy 


Bleoental analysis 


Ex.149 
Refl 


Et 


Et 


light yeUowiab brown 
crystals 
(SHF) 

BPS i77.o-i7a:o«g 


Pound! C,60.02; K,5.46/ M,ll.ll 


Ex. ISO 
R«£. 


n-Pr 


n-Pr 


yellow needle-like 
czyatals 
(iso-Froa) 
gp; 117.0-U7.5*C 


Pound! C,fil.41, H,5.90; N. 10.84 


Ex. 151 


a-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Hex) 

1 


F^;.' n'S-S' N,10.09 
Pound: C,63.58| 5,6.41; K,10.13 



labia 36 



EIO 




ReC. 
Ex.152 



r.ddiah brewa esyitala 




a. S3 (IB, m), 8. 65 (IB.- s) 
ZR apTCtzua Vlllq) ea": 1366, 1162 
Masa maetrum 442. 444(3 !l. lf| 



Reference Exan5)le 1S3 

4- C2- (4-chloro-2-ethy^-lH-imidazot4.5-c]quinoliIl-l- 
yl)ethyl]ben2yl propionate 

After dissolving 3.00 g of 4-(2-t(3-ainino-2-chloro- 

quinolih-4-yl)amino]ethyllbenzyl alcohol in 75 ml of toluene, 

3.1 ml of propionyl chloride was added. After stirring at room 

temperature for 3 hours, 0.17 g of p-toluenesulfonic acid.lH,0 

was added and reflux was carried out for 6 hours, after which 

the reaction mixture was concentrated under reduced pressure. 
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@ 

the residue was dissolved in met±ylene chloride, and the mixture 
was washed first with 10% aannonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent was distilled off under reduced pressxire. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals., Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5'C. • • * 

Elemental analysis: C^Clttfi^ 
Calculated: C, 68.32; H, 5.73; 9.96 
Found: C, 68.32; H. S.74; N, 9;98 

The compounds for Reference Exasples 154*156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. , 
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nbXm 37 



Re£. 






Proper tiea 
(recrystailixation 


filsBsauLL analyais 


Ex, 154 


He 


Ke 


colbrleaa crystals 

(iao-PrOH) 
TO; 150.S-152-gT 


Calc.: C.66:il7 B,k/o8; W,10,56 
Found; C,66.30; H.S.25t g.lQ-M 


Ex.155 


Et 


Et 


colorlesa crystals 
( iao-Proa-lso-Pr,0) 
WOi 12B. 0-129. 0«e 


S'2^'h^^^'^'«; W,9.87 
Found; C,S7,37| H,6.52; ir,9;91 




T^le 38 

CO 







Properties 
( r eczy s tallisatioa 


fiieaiental analysis 


ReiT 

Ex.136 


(iso-PrOH) 
mp: 187. 0-189. 0«C 


CLIL-CIH 0 S 
calc: 0,58:25? K,5.'82; W,12.94 
Pound; C, 58.31; H>5.9a; N,12.90 



Reference Exan^jle 157 

4- [2- (2-etJioxymethyl-4-hydroxy-iH-inidazot4,5-c]qttinolin-l- 
yl ) ethyl] benzenesulfonaraide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
[ (3-ainino-2-chloroquinolin-4-yl)amino] ethyl ]benzenesulfonajnide, 
the mixture was stirred at 80-13 0-C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3,90 g of crystsas.. 
Recrystallization from a mixed solution of N.N-dimethylfornamide 
and water yielded colorless crystals with a melting point of 
300'c or higher. 

Elemental analysis: C^HJHfi^»l/2lifi 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: c, 58.41; H, 5.00; N, 12.75 

The con^jounds for Reference Bxanples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157, 



Table 39 




OX- 





R- 


R" 


(seezystallizatioa 


Blsaaatal saAlvalA 


Re£. 

Exasa 


SQJRH, 






Calc.: CM.56t H,6.or; N.U.69 
Pound; C,62.27; H>3.80; 11,12.37 


Re£. 
EX.X59 




OF, 


light brom ezyatals 
tXa!P-B,0} 
no: MO0*C 


Cslc.i C,32.i9/ H,3.46/ H.U.84 
Found: C,32.16y H,3.3a; K,12.a6 


Ref. 
Ex.160 


SOJBH, 


CR,CH,CF, 


(DHF-H,0) 
npt 290.0*291. S*C« 


Calc.i C,34.31; H,4.12; H,12.06 
Founds C«34.33; H,3.87j H.12.01 


Re£. 
Ex. 161 




CK,oa 


£aiAt brown czystala 
mp: 294.0-396.0*0 


Calc.i C.57.28f*a*,4*f33; H,14.0fi 
Found? C>S7.17r H.4.60? y,14.06 


ReC. 
Ex.162 


SOJIH, 


CHjOlte 


light: brcnm ezystalA 
(StOB) 
IBD: 277.5-278. 3*C 


C,A^«0«S -1/411,0 
Calc.i CWi.iU H.4.96, 11,13.44 
Found; C,37.32j H,3.04; W>13.34 


Rs£. 
Ex.163 




CB,08t 


light brown crystals 
«(2teGB) 
niD5 231.0«-233.0*C« 


Cale.x C,59.95?*H*^'?49; H, 12.72 
Found: C,60.00; H,3.52; H,12.6a 


Ra£. 
Ex.164 


SO,tiHHfi 




light brown crystals 
(DMP-HjO) 
mp: 288. 0-289. 0°C 


Calc.x C| 63.28; H,3.34; K,12.83 
Pound: C.63.07; H,5.41? N.12.57 


Re£. 
Ex.163 


SO,NKHe 


CB,OEt 


light yellow crystals 
(CHF-B,0} 
mp: 268.S-270.0«C 


Calc: c/39.^Hl3*f49; H«12.72 
Found; C,60.09i H,S.44> N,U.90 



Table 40 





R" 


R^ 


Properties 
( reexya tallisatien 


Elemental analysis 


Ret. 
fix. 166 


SOW 


O^OBt 


light brown crystals 

(DUF-RjO) 
bid: 2300*C 


C^IL2f,0,S-l/3H,0 
Calc. J C,57778| H,6.16; N,12.83 
Found: C.37.S4} B,6.16; K.12.6a 
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j 'Ref . 
Ex.167 


NMefin 


OiOBt 


eolorXaaa czyst&la 
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Tabl« 41 





Properties 
(recrystallisation solvmt) 




Ref . 


eolorlefla aeedle^lika eryitals 
(AcOBt) 
mt 186. 0-186. 5*C 


Calc'.: C,73.82; H,&.42; U,9.22 
Pound: C,73.64? B,6.39; 11,9.16 



Table 42 






R* 


R^ 


Properties 


Ref . 
Ex.169 




a-Pen 


liglit far own crystals 

HMR spectrum (mso-d,) ppm: 0.87(3H, t, J-7Bs), 
1.15-1.40 (4a, 0), 1.63 (2H, quintet, J»7H2), 
2.43 (2B, t, J-7BS), 3.20(2H, t, J»7Bx) , 4.73 (2H« 
t, J-TBx), 7.21(2B, far-s), 7.29(2a, d, J«8Hx) , 
7.4S(2B, t. J«aBs), 7.50(1H, d, J«8Bz) , 7.73 (2B, 

d, J-8HZ), a.07(iB, d, a-anx), 11.43 (ib. te-a) 

XR spectrum V(lCBr) cm'': 1660, 1336, 1162 


Re£, 
Ex.170 




iao-Btt 


yellowish broun crystals 

lOSR spectrum 1 (SHSO-d,) ppm: 0.89 (6H, d/ .«7Bs}, 
2.05-2.15(lH, m), 2.32(2B, d, J«7Hz) , 3.18(2H, 
t, J-7HS)/ 4.74(2B, t, J-THz) , 7.23(2R, far-e) , 
7.29(2B, d, a»8.5Hz), 7.30-7.33 (IB, m) , 7.40- 
7.51(2B, m), 7.73 (2B, d, JaS.SBz), 8.05-8.10(18, 
m), 11.4 (IB, br-s) 

ZR spectrum V(lCBr) em*': 1652. 1348, 1162 


Re£. 
Ex.171 

• 




/-< 


light yellow crystals 

NMR spectrum S iVbSSO^) ppm: 0.15-0.25(2H, m), 
0.4S-0.S5(2a, m), 1.05-1.10(1H, m) , 2.55- 
2.60 (2B, m), 3.22(2B, t, J»7Hz), 4.82(2B. t,^ 
JaTBz), 7.24(2B, far-s), 7.34(2B, d, J»8Rz) , 
7.35-7.40(lB, m), 7.S0-7.60(2B, m) « 7.74(2B, d, 
jaSBz), 8.10-8.15(lfi, m), 11.72(1H, br-s) * 

ZR spectrum V(RBr) cm''! 1656. 0346. 1164 


Refi. 
Ex.172 


HHHfl 




colorless crystals 

MMR spectrum ^ (CHSO-d,) ppm: 0 .05-0.15 (2B, m) , 
0.45-0.55(28. m) , 1.05-1.15 (Ifi, m) , 2.39(2R, d, 
J-7BZ), 2.91(3B, 8), 3 .07(2B, t, J«7Bz) , 
4.67 (2B, t, J*7az), 7.02(2B, d, J-8.SH31}, 
7.11(28, d. J»8.SHz), 7.28(1B, t, J-7.5Hz), 
7.44 (IB, t, J-7.5HZ), 7.49 (IH, d, J-7.5Hz), 
8.05 (IB, d, Ja7.5Bz), 9.54(1B, br-s), 11.41(1B, 
far-s) 

ZR spectrum V(KBr) em~': 1620. 1332: U54 



- 73 - 



* 



TBbl« 43 




Ex.173 


ir 

SOJSKUb 


CH^OB 


»MR^«p«ctn« * (IMSO^) ppa, a.38 

J«7«SBt}, 5.36(1H. hr-B), 7.25-7 .35 12H. m) . 
7.40(2K, di J.8HX), 7.40-7.55(2H; m)r7.69 2K, 

IK apgctrtm V(KBr) cbT': 1686, 1314, 1158 



Ttible 44 




P roper tiaa 

light yellow ezyatals 

NMR spectrum * (DMSO-d,) ppm: 1.10-1.20 (6K, m) , 3.16(2H, 
t, J-7HZ), 3.45-3.60C4H. m) , 4.40(2H. a), 4.78(2H, t, 
i'l^l'A:^^^^{ 5.13(2K, a), 7.20.7.2S(2H. m) , 

?;^?:T;i^^^?' 7.45-7.3S(2H, m) , 8.08(1H, d, J-SKz), 

11.48 (IB, 8) 

XR apeetrum V (XBr) em*^ 1680 
Maaa aoeetrum ai/z; 463(1(1 



Refi. 
Bx.174 
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Table 45 








R^ 




EX.17S 






eolorXus crystal* 

spectxvA ^(lafSO-d,) ppm: l.S9-1.80{4B« a) « 
2.21(3H, a), 2,45-2.60(2K. ») , 2 .75-2.85(2H, m), 

br-fl), 7.30(2B. d, J«8Ss), 7.74C3B, d« J-8Bz)« 
10.69 (IB, te-a) 

IR SDectrnm V(XBr) cm"*: 3364. 3252. 1654^ 1332 llM 


Raf. 

Ex.176 


sogsK, 




colorla«8 crystals 

KMR apeetxun * (DMSO-4,} ppmx 1.21(3a, t, J«7.SHz), 
1.65-l.aO(4a, a)« 2.4S-2.60(2B, a), 2.S5(2B, o, 
J-7.5HX), a. 75-2.90 (2H, a), 3.05 (2H, t. J-7.5Hx), 
4.39(2B. t, J-7.5HS), 7.22(2a, br-s) , 7.30(2K, d. 
J»8^5Hz), 7.73(23, d, JaS.SHz), 10.67(1H« br-s) 

IR apectnan V(KBr) cm"*: 3224, 3088. 1650, 1332,1160 


Re£. 
Ex, 177 




CH,OEt 


colorleas crystals 

NKR spectzua ^ (XSiSO-d«) ppm i 1.13 (3B, t, J«7iBz), 
1.60-1.80(4B, m), 2.45-2.60(2H, a) « 2.80-2 .90 <2B. 
m), 2.94(3B, s), 3.01(2H, t, J-8Hz) , 3.49(2R, 
J«7Bz), 4.41(2H, m), 4.45(23, t, J-8BzU 7.Q9(2a« d, 
J-8.5BZ), 7«15(2B« d, J«8.5Bz), 9.55 (IB, br-s) , 
10.74 (IB, br-a) 

XR apeetrua V(XBr) cm*S 3464, 1652. 1330. 1148 



Mbls 46 



Propertxes 

ess crystals 

€ctrua ^ (SKSO-d.) ppm: 0.10-0.20(43, a), 0. 





Properties 


R«f . 
Ex.178 


colorless crystals 

KMR spectrua ^ (SKSO«-d,) ppm: 0.10-0.20(43, a), 0.45- 
0.55(43, a), 0.95-1.00(13, a), 1.00-1.10(13, a), 
1.71(43, br-s), 2.27(23, d, J>6.5Bz), 2.43(23, d, 
J-6.SSZ), 2.52(23, br-lB) , 2.81(23, br-s), 2.197(23. t, 
J-7.53S), 4.37(23, t, J«7.5Bz), 5.06(23, s) , 7.09(23, 
d, J«8.5Bz), 7.27(23, d, J»8.53z), 10.66(13, br-s) 

XR spectrum V (XBr) ca*^: 1736, 1660 



Reference Example 179 

4- [2- {4-chloro-2-ethoxymethyl-lH-iniidazo (4 , 5-c] quiaolin-1- 
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yi ) ethyl ] benzenesulfonamlde 

TO a suspension containing 3.03 s of 4-C2-(2-ethoxymetyl-4 
hydroxy.lH.i«idazoI4,5.cl<;ruinolin-l-yl)athyllben.en^^^ 
l.S na of trietl^rlaadne and 30 «1 of toluene there was added 
dropwise 2.8 ml of phosphorus Mqychloride at room tenperature, 
and then the mixture was stirred at 120'C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystsils were 
purified by colunm chromatography [silica gel, me tl^lene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals . 

IR spectrum v{KBr)- cm"' : 3360, 1332, 1160 
Mass spectrum m/z : .444(11*) 

NMR spectrum ^ (DMSO) ppm : 1.16(3H, t, J=7H2) ,:,3 .30 (2H, t, 
J=8H2), 3.56(2H. q. J=7Hz) . 4.59 (2H, s) , 4^99 (2H, t, J=8Hz) , 
7.24(2H. br-s), 7.41(2H, d, J=8Hz), 7.77-7.a2(4H, m) , 8.11- 
8.13(1H, m), 8. 45-8. 47 (IH, m) . 

The compounds for Reference Exanples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. . 
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R* 


R* 


(recxyatallizatiozi 
flolv«nt) 


ElaeBtal analysis 


Ex.180 




a*Pea 


(StOB) 
apt 212.0«213>QH! 


S'!2-*^ H^lHsi; H,12.26 


Re£. 

Ex. 181 


SOHH, 




light y«llow needle- 
liJca ezyatals 
(StOH) . 
to: 240. 0-241. S-C 


Calc.: C.BOJ?: K.S.'sij H.12.25 
Founds Cj60.Slf s.5 sat u 9i 

" —• aif^^mmS 


Ex.182 




/ ^ 


(iatf.B,0) 


CJLaH,0,S-3/4H,0 
^-mbw. • Wfsa.x«; a#«.77f a$jLdmJJ 
Pound; C,5a.l7y H,4.79; N>13.49 


Re£. 

Bx.183 






(XaiF*B,0) 
nip: 253. 0-234. ©•C 


Calc. I C 50*^??^^*^^. w n«9 • 
' • a«j.^U| ci#12.J2 

PoiindnC.49,93> H.3.14y »,13.35 


Rtt£. 
Ex.184 


sow 


m,CH,c?, 


y«lloiiisii bmn 
crystals 

(sifp-a.0) 

up: 239.S-241.S«C 

d«eon«3oaitifm 


Calc.x C.S2^Tn^^$i H,11.60 
Pounds C«52.347 B«3.94; H,11.85 


Ex. 185 


sow 


C^OHe 


light brown crystals 
<QHF.H,0) 
np: 234. 5-235. S*C 
dacoBucsition 


Cale.s C,55^79| B,4.44; N,13.0Q 
Pounds C,S8.00| B«4.17| H,ia.08 


Re£. 

Ex.iae 


NHUa 




light tarown crystals 
(AcOBt) 
np: 203. 0-206. 0*C 


g H CIMQ g 

Calc.s C,60T727 K.5.10; H.12.31 
Found: C,60.87j B»5.14y H.U.Ol 


Re£. 
Ex. 187 


MRUs 


C^OEt 


£aint brown crystals 
(EtOB) 
mo: 198. 5-200. 5*C 


Calc: C,57.S7; B,5.05; H,12.21 
Pound: C,57.59y H«S.04; N,12.15 


Re£. 
Sx.188 


SO,MHIfe 




light brom c^stals 
(DMP) 
mot 255.5-257. O'C 


. C^C1H,0,S 
Calc: C,60.72; B,5.10; K,12.31 
Found: C»60.62; H,5.02; N.12.28 


Re£. 
Ex.189 


SOJlHMe 


C^OEt 


light yallow 
crystals 
(OKF-B^O) 
wot 214. 0-215. 5«C 


CgH„CUrA9 
Calc: C|37.37; H«9.05; K,12.21 
Pound: 0,57.48; 8.4.90; lf«12.41 
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Tabla 48 










Prqperties 
(reerystallisatioa 


Elemantal analyaia 


R«f . 
Ex.190 




He 


ligbt brow cxyatalA 
(BMF-H,0) 
mot 283. 0-286. 0*C 


Calc: C,5^.74; £5.29? 13. 68 
Pound: C.55.65; H.5.1S; N.13.68 


Ref . 
Sx.191 




£t 


llglit bronn czyatals 
bp: 271. 0-273. O'C 


c^ciw^o^a/4H,o 

Calc: C«5fi.73a H.3.S9; N,13-23 
Found: C«S6.S1; H,5.4S; N,13.37 


Ref . 
Ex.192 


sow 


C^Bt 


light yallow needle^ 
like cxystals 

(StCB] 
no: 208. 0-209. 5*C 


Calc: C, 55.18; R,5.61; K.U.48 
Found: €,55.86; B,5.65| N/12.22 


R«f . 
Sx.193 


RHHs 


a^Et 


celorla««. nsedla-lika 
cxyatala 
> (EtOH) 
moi 169. 5-170. a«C 


Calc: C,57T^ H,5.88; H, 12.10 
Fouadb^Cr 56.77; B,5.80; N,U.02 



Tabla 49 





Propertiaa 
1 reexya tallizatlon 
soXwnt) 


/ Elemental analyais 


Ra£. 
Bx.194 


colorless czyatala 
( Benz ene-n-Rexane } 
mo: 109. 0-110. 5*C 


Calc: C,70T357 H,6.75; H,8.79 
Found; C70.18; H,6.74; N,8.88 
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Tabla SO 




Propgrties 



Ref. 
EX.19S 



brown exymtrnXM 
BZA BpcctrtsB dCCBSO-d,) 0.93(6H, d, 

J-THz), 2.10-2.20 <1H, m), 2.4^ (2h, d, J«7Bk). 
3.25C2B, t, J«7Ka), 4.91{2H, t, J-7Hx), 
I'H^^lJ^^^bJ^^^^^* ^' J-8.3HXI, 7.73(2H, 

*: ^r':?;^:.'-"-'*"i2a. a), a.oa-a.isdH. 

m)« 8«40-B.50(lB, m) 

m apectrtan VHBr) cm"! 1332, 1X60 



Tabla 31 




Proper tiea 



liquid 

NKR spectrum (GDd,) ppm: 1.20 (3E, J»7Bz) , 1.80* 
2.00(4a, m)« 2.97(2B, t, J«7.SBs). a.00-a.l0{2B, m) , 
3.01(3H, a), 3.10-3. 20(2H, m) , 3.92(2B. J»7Bz) . 
4.43(2H, a)^ 4,32(2H, a), 4.57(2a, t, J»7.SBs), 
6.€5(2H; d, J«a.SBs), S.8S(2a, d, JaS.SBz), 7.20(2B. 
d, J-7.5HZ). 7.24(aa, t; J-7.5HX}, 7.31(2a, t, 
J-7.3HX) ^ 

ZR apeetzum V(liq) ea**: 3424 

Itoaa spectrum m/»t 488. 490C3gl. 1(1 



Re£. 
Bx.ld6 



Reference Example 197 

N-[4-[(2--(4-dibenzylainino)-2-eUioxymet±yl-lH-indc^ . 
clquinolin-l-yl) e thyll phenyl ]acet amide 

A mixture of 5-21 g of N-[4-(2-[ (3-amino-2- 
dibenzylaminoquinolin-4-yl} amino] ethyl] phenyl ]acetamlde and 4.21 
g of ethoxyacetic acid was stirred at 140''C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixtvure for separation « and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering, 
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the solvent was distilled off. The residue was purified 'ly 
column chromatography {silica gel, ethyl acetate/n-hexane (1-2- 
1:1)] and washed with a mixed solution of ethyl acetate and ' 
isoprppyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. 5»c. 
Elemental analysis: 0,^0^,0, 
Calculated: C, 76.13; K, 6,29} n, 12.00 
Found: C, 76.23; H, 6.32; N, 11.98 

The compounds for Reference Examples 198-204 listed in 
Tables 52 to 56 wer4 obtained by the same method as Reference 
Exanqple 197. 

labia S2 



H|Ni 





Proper ties 
( r eery s talliza tioa 


Elemeiital analysis 


Ref . 
fix. 198 


light yeilGw cryatala 
<AeOEt) 
mo: Ia8.5-1B3.0*C 


Cale.: 66.22; B«5.34| K,14.8S 
Pound: C,6€.01| a,S.35; N,X4.72 



Table S3 




NBn2 







R" 


Properties 
(reerystallisation 
solvent) 


Elemental analysis 


Ref. 
Ex.199 


Man, 


B 


light brom crystals 
(AeOBt) 
tap: m.5-162.0*C 


Cale.t C.82.66; a,6.63i 10.71 
Pound: C,82.S9; B,6.76j H.10.71 


ReC. 
Ex.200 


SOW 


H 


colorless crystals 

(HeOB) 
BID! 160.0-161 -0*C 


Calc: C,687il; H,5.90; H»12.81 
Found: €,68.20; B,5.93i K,12.77 



Table 94 
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ProDcrtias 



Re£. 

Sx.201 



orsagtt liquid 
NHR ipectrum * (CDCl,) ppn: 1.17(3H, t, J«7Hx), 
1.49 (3K, d, •r-6.SH*), 1.78 (IH, br-«) , 3.a7l2H. t. 
J-7.3HX), 3.43(2H, q, J-7Ha) , 4.39C2H, m) , 4.81C2B* 
J-r.SHx). 4.90(1H, q, J.6.3HxJ, S . 43 (4H, br-«)7 
7.14(2a« d, J»8Hx), 7.15-7.40(13H, m)« 7.31(1H. t! 
J«8az), 7.86(1B« d, J-8HS), 8.13 (IB, d, J-8Bs} 

IR apttctrm V(llq) Qa^: 3430 



Ubltt 35 



Proper tiea 



light tarom liquid 
MHR spectrum a (CDd,) ppm: 1.15 (3B» t, J>7Bz) , 1.89(4H, 
far*e)« 2.17(3a, m) , 2.84UB, br-e) , 3.05(28, t* J»7. SBs), 
3.11{3B, hs^m), 3.43 (2B, q, J«6.5Bz), 4.36(2a« a). 
4.52(2B, t. J»7.3az), 3.24(48, 8), 7.05(28, d, J-8as) , 
7.15-7 .35 (lOB. m), 7.41(28. d« J-8B2) 



Ra€. 
BX.202 



IR spectnsn V(liq) em't 3304, 1668, 
Maaa reectnarm/gt 5a7(irt 



1096 
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Table S6 



Ra£. 
Ebc.203 


R* 
NBa, 


R- 
Bt 


- Propertlaa 

yellow Xxquld 

f*?,??^*'^ -^^^^^^^^^^^ 1-22(3H, t, J-7.5H.), 
2.17(2H, quintet, J-7.5H2), 2.47(2H, a. 
?"J4!?*^'2-"<2H. t. J.7.5HZ), alsi ffl t. J.7 SBS) 

Maaa gpeetrim m/g» 681 (M*) ■. 


Refi. 
Ex.2a4 




ca,ost 


brown XiquAd , 

?*?-!S2^'=?^ *(CDC1,) ppm: 1.14(3B, t. J-THa). 
2.18 2H, «ittlntet, J»7.aHx). 2.S2(2B. t, a»7.3Hx), 

s), S.2S(4a. ai, 6.6S 2a, d, J«8.9az). 8.90(2H. d. 



Reference Exanple 205 

4- [2- (2-acetaxymethyl-4-hydro3«y-lH-iiaidazo [4 , S-c] quinol^^ 
yl) ethyl Ibenzenesxilfonamide 

To 7.53 g of 4- [2- (4-hydro3v2-hydroxymethyl-lH- 
iniida2o[4,5-clquinolin-l-yl)ethyl]benzenesulfonainide there were 
added 225 ml of pyridine -and 17,8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hoxir. After 
concentrating the reaction solution xinder reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275. 0-276. O^C- 
Elemental analysis: C^Hj^^OjS 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Pound: C, 56.94; H, 4.50; N, 12.63 

The Gospound for Reference Exanqple 20€ listed in Table 57 
was obtained by the same method as Reference Example 205. 
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(reexyatalUsation 
solvent) 




£x.206 


light broim czyatala 
n:. 242. 0-244. 0*C 


Founds C,3a.07| H.4.39; N>12.17 



Reference Bxaiiqple 207 

4- [2- (2-hydroxymet±yl-4-pheaoxy-lH-iinida2o [4, 5.-c]quiixolin-l- 
yl ) ethyl I benzenesulf onamide 

A mixture of 3.00 ^ of 4- [2- (2-acetoxjj«ethyl-4-l^«v-lH- 
iinida2o[4,5-c]quinolln-l-yl)ethyl]ben2enesulfonainlde and 45 ml 
of phosphorus oxychlorlde was refluxed. for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120"C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off pf the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals, 
Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. O-C. 

Elemental analysis: C^HJ^^O^S 
Calculated! C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Exaople 208 listed in Table 58 
was obtained by the sane method as Reference Exao^le 207. 
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Propcrtiaa 


Kmt. 
EX.2Q8 


light brom crystala 

ISfR speetzua 9 {mso^) ppm: 2.38 (?B, d, J-5Bz), a.34(2B, 
t, J-7.5H2), 4.56(2H, d, J-5v5H*|v 5.03(2H, t. J-7.5HX), 
S.69(ia« t. J-S.Saxy^ 7.35*7.31 (4B« m), 7.43 (2H, d, 
JmBBx), 7.45-7.30C2R, m) , 7.S5-7.65 m)« 7.71(2a« d. 
J-8HX), 7.70-7.75(3B« m) » 8.35-8.37(IB« m) 

ZR opeetrum VdOr) a*S 3464, 1€86, 1316. 1162 



Reference Exeunple 209 

4- [2- (4-pheno3(y-lH-lmid^zo [4, 5-c] gtilnolin-l^-yl) ethyl Ibenzaxnide 

To 1,65 g of 4-[2-(4-chloro-lH-dLnddazo[4,5-c]quinolin-l- 
yl) ethyl Ibenzamlde there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol « and the mixture was stirred at 
IZO^'C for '4.5 hoxirs. After adding water and 10% hydrochloric 
acid to the reaction mixtxire to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals, Recrystallization 
from ethanol yielded yellow needlerlike crystals with a melting 
point of 2S5.0-2S6,0'C. ' 
Elemental analysis: C^jH^fi^ 
Calculated: C, 73.51; H, 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; H, 13.43 

The compounds for Reference Exantples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Exanple 209. 



Tafala 59 









Properties 
(recxystallization 
■olvent) 


Elemental aaalyais 


Ref. 
Sx.210 


CQHHMe 


H, 


faiat violet ezystalfl 
(BtOB) 
no: 215. 0-217. O^C 


Calc: C,73.92/ b/5.25; H«13.26 
Found: C«74.02? a.3.13? H,13.16 


Ref . 
EX.2U 


QB 


B 


faiat browa crystals 
(StOB) 
bid: 2S6.0-26S.0*C 


CLJEE.JNLOL 

Calc.: C,73.57; B^sIoSj H,11.02 
Found: C,75.37; B,4,72; H,U.09 


Ra£. 
EX.2U 




B 


eolorleaa ezystale 

(EtdB) 
bp: 193.0-.195.0*C 


q y 0 

calc: C« 74.48; a/5!98j H.9.31 
Pound: C,74.42; B,5.4Sr R«9.a8 


Re£. 

Bx.au 


SOJSBSt 


8 


lioht biowa crvatala 

(iSHP-a;o) 

bo: 237. 0-239. 0«C 


f» jf fj n g 
Calc.t C,66.0?ra;5.U; K,11.86 
Found: C,66.11; 8,4.97; H,12.12 




SO,NHftPv 


B 


eolfrleaa csystala 
wot 231. 5-235. 0*C 


^a*c« • w#oo.o3| a«3«j7; a»iX.3JL 
Fonad: C,66.54; B,5.32; H,U.80 


Ref. 




B 


light reddiah brown 
csystala 
(obp-b;o) 

wot 204. 9-209. 3\: 


^■aAC X \.#DO.IJa; AfS.X^I M#i«L.BO 

Fouadt C,65.80i B.4.91| B,1X.64 


Refi. 
Bx.216 


so^ 


B 


light brevn crystals 
(OBP.B.0) 
bd: 260.0-260.5% 


c,,a^,o,s 

Cale.s C,64.89; B,4.94; R.12.60 
Found: Cr64.58; B,4.27; H«12.S6 


Ref. 
Ex. 2X7 


SQ^ 


St 


light brown crystals 
not 277. 0-280. 0"C 


Calc.: C,66.0i; H,5.12? 11,11.86 
Found: C,65«83; B»4.83; K«11.75 


Ref. 
Ex.2ia 




a-Pr 


light brown crystals 
wet 225. 0-226. 0*C 


Calc: C«66.6?f^!s'f39; B, 11.51 
Found: C,66.57} B,5.27| B. 11.56 


Ref. 
Ex.219 


SOW 


a-Bu 


light yellow ne^dle- 
li]ca crystals 
(CB,Cl,-MeOH) 
SIP! 233. 5-234. S*C 


Calc: C,67.iIT'b'5\64; N«U.19 
Found: C,66.84; B,5.57| N,10.93 


Ref. 
Ex.220 




a-?fla 


light brotfn crystals 
(CB,C2I) 
mp: 163. 5-169. S*C 


Calc: C, 67. 6?f^) 5^881 »,10.89 
Found: C,67.49; H,5.71i H,10.73 


Ref. 
Ex.221 




iao* 
Pen 


colorless needle-liSce 
crystals 

(CHjCM) 
aip: 223. 0-226. S'C 


Calc: C,67.6Vr*H*5*.\8; H,10.89 
Pounds C,67,42; H,3.a3/ H,10^78 
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Tabls so 



Li 







• R^ 


CrecxyataXgUzatiGa 


EXamntai aaalyaia 








yallow cryatala - 


C^iBLHjOjS-Ka - 
Calc.: C, 64760/ H, 4. 84; H,10.76 
Pounds C,64.92i H,4.96; N.10.B7 


Rafi. 


sw 


CP. 


eolorlaaa ezystaXa 

|Z9HF*B,0) 
«d: 2S0.S*251.0*C 


calc.: C.38?39/S3f74; H,X0.93 
Poond: C,98.3ai a»3«SS; R,10..83 


Re£. 
Ex.224 




CH,CH,CP, 


light teoim exyatala 

(Dup-a^o) 

woi 227 i 3-228. 3«C 


calc.: C,59^?|^^"4'.29, H,10.36 
Found: C,60.107 H,4.20; H,10.30 


Ra£. 
BX.22S 


SOKH, 




ligbt faroim ezystala 
ODt 261.0-263. 0*C . 


.Calc.: C,63.^^^f4%7| H,U,81 
Found: C, 63.24; E,4.58; N,X1.71 


Re€. 
Ex.226 


so;hh. 




cplorlaaa eryatala 

CtaiF-^0) 
ma: 247.0-249 .0*C 


Cole.: 63.92; B\i.95| 1I,X1.47 
Found: 0,63.63; RM.80; N,11.44 


Ra£. 
Ex.227 




a,OEt 


light yallow ezyatala 
COKP-HjO) 
wpx 257. 0-258. 0*C 


C If MQ S 
Calc: C,64.52rK,5.2lf H,11.15 
Found: C, 64.29; H,S.13; 17,10.94 


Re£. 




B 


eolorlaaa eryatala 
npt 261. 0-262. 5*C 


Cale.: C; 65.48; B.4.84; H,12.22 
Founds C,65.28; B,4.64} 1l,ll«92 


Re£. 
Bx.229 


SO^IHMa 


Ma 


eolorlaaa eryatala 

(tBfF-R,0} 
mp: 253. 5-254. 0"C 


Calc.: C« 65746; H«5.ld; N«11.74 
Found: C, 65.57; B«4.95r 11,11.84 


Re£. 
Ex.230 




St 


light reddiah brown 
eryatala 

nps 235 ^5-236. D"C 


C. .IT W O S 
Cale.: C,66.»; bJ.39; N,11.51 
Found: 66.31; B,5.24; R,11.35 


Refi. 
Ex.221 


SO,NHU« 


n-Pr 


light reddiah tarom 
ezystala 

<taaF-H,o) 
to: 220, 0-221. S*C 


Cale.: C,67.^^^!^%4; N,11.19 
Found: 67.19; B,5.S5; N^ll.Ol 


Re£. 
BX.232 


SO,HBHe 


n-Bu 


light tarowa eryatala 
(EtOH) 
np: 203. 0-203 .5*C 


Cale.: C,67.^^^'?i%8; H,10.89 
Found: C,67.69; B,5.73; N,10.92 


Re£. 
Ex. 233 


SCXNHMe 


r< 


eolorlaaa eryatala 

(CB,ai) 

BPS 225. 0-226. 0*C 


Calc.: C,67.1^^^*?5%lf K,10.93 
Found: 0,67.95; H«5.40; K,10.89 
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TafaXa 61 






r 




Properties 
(rserystallizatipn 
solvent) 


Bleaental analysis 


ReC. 






liglit broim plate 

(BCOB) 
. no: lfl7. 0-189. O^C 


Calc.: C,75.5J; B,S.35; K,10.63 
Found: C,76.10; B,5.11; H,10.7l 


D A# 

SX.235 




Bt 


light farowa czyatals 
(ZafF-B,0) 
nx 220. 0-222. 0*C 


Calc: C,76.3y;"5^.55| B,9.32 
Pound: C«76.28; B,6.03| B^lO.Ol 


Bx.236 


ca,0H 


n-Bu 


li^t brown esystala 
(StOBI 
bo: 14B.5-1S0.S»C 


Calc: C, 77.1^7^^^.47; H,9.31 
Pound: C,76.99; H,6.40; N,S.14 


Re£. 
£x.23T 


BBMS 


B 


colorlesa ■ crystals 

(CB,Cl,-MeOB) 
tBOt 25 S. 5-257. 5*C 


Calc: C,65.4fi"^B[!'S!84; B,12.22 
Pound.: C,65.34; a,4.76; M,U.40 


Re£. 
Ex.238 


KHHs 




• colorless crystals 
US): 246. 0-247. 0*C 


Calct C,66.^^^*!'£!iaf N«U.86 
Found: C««6.3Sy B^S.U; Hrll.80 


Re£. 
Bx«239 


MHIfa 


St 


colorless crystals 

(DMP-^O) 
8B: 267. 0-268. O^C 


Calc: C,66.tfSll"B?if.39; H.11.51 
Found: C,66.81; B.5.32; N,11.S4 


Re£. 
BX.24Q 


NHMS 


n-Pr 


liglit brown crystals 
(DE!F-H,0) 
no: 223. 0-225. 5'C 


Calc: C,67.18| B,S.64| B,X1.19 
Pound: C.67.02; B,5.S9; H^Xl.lS 


Re£. 
Ex.241 


NBDEIS 


a-Bu 


light bronn crystals 
(XaiF-B,0) 
IRP3 160.S-162.S*C 


Calc: C.67.^S;^Ef?i^.8B; B,10^89 
Foimd: C,67.50; 8.5.77; 1I«10.84 


Re£. 
Gx.242 


NBUa 




grayish brown crystals 
. (AeOEt) 
not 226. 0-227. 0*C 


Calc.: C,67.1f^"H?i-31| H.10.93 
Poondi C.67.661 R,S.44y HaO.68 


Re£. 
Ex.243 




ca,ost 


faint brown crystals 

(CUF-H,0) 
op: 223. 0-223. 0*C 


Calc: C,65.l'6'|^H?i.46i 11,10.84 
Pound: C, 64.91; K»S.33; 11,10.82 


Re£. 
Ex*244 


MBts 


H 


light brown crystals 
COBF-1^0) 
ns! 242. 0-242. 5*C 


CalCT C,69.^i^*B?4%0; 10.48 
Found: C,69.47f B,4.68; N,10.44 


Re£. 
Ex. 243 


MRAC 


B 


colorless prism 

crystals 
(BtOH) 
bo: 234. 5-235. 0*C 


Calc: C,73.9^lf^!lf.29| B«U.2tf 
Pound: C»73.84| B,5.15; H.13.19 
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TahXm 63 





IT 


R" 


1 seczyi wiLiig ecxon 


Sleas&eai snalysis 


Re£. 
Bx.246 


KBtiG 


Ktt 


fmiAt yellow plate 
cxyatala 

m: 241. 0-243. 0*C 


CLHyH,0y-l/2H,0 
Calc.; C,72.79; H,5.66; H.12.58 
Found: C,72.74; R«5.76; H»12.53 


Re£. 
Ex.247 


HHAe 


fit 


light far own crystals ' 
(IfeOH) 
nt 247«5«248.0*C 


Calc: C,74.6?f*^*^.82; 17,12^4 
Pound: C,74.71; H,5.84; W,U:46 


Ref . 
Ex.248 




n-Bu 


eolorlsss plate ezyatals 

(ACOEt) 
" ro: 176. 5-177. 0'C 


Calc: C,75,2?f'H;^.32; W, 11.71 
Pound: C«75.38| H,6.32; K,U.85 


Ref. 
Ex.249 


NUeAC 


B . 


colorless crystals 

(AcOEt) 
Bp: 144 . 0-145 • 0*C 


Calc: C,74.2??*hI^.54; 11,12.84 
Pound: ,,C, 74. 10 J H,5.a3; H, 12.82 


Ree. 
BX.2S0 


KHeAc 


He 


colorless crystals 

(iao-PrOH) 
no: 205. 0-206. 5*C 


Calc: C,737l8; H,5.92| 11,12.19 
Pound: C,73.18; H.5.67: W. 12.12 


BX.2S1 


MHeAc 


St 


faiat teown needle-like 
crystals 

(AcOEt) 
BPi 99, 0-102. 0*C 


C^H^^O, -1/211,0 
calc: C,73.55| H^e.l'^f H,U.83 
Pound: C,73.72; H>6.19; R,U.85 


Re£. 
Ex. 252 


RKeAe 


a-Bu 


ealorleas aeedle-like 
exystala 

(AeOSt) 
8B: 164.S-165.0«C 


calc: C, 75.5?/^^, 35; W, 11.37 
Pound: 0,73.62; H,6.60j 11,11.31 


Ree. 
BX.2S3 


M&n, 


a*Bu 


colorless crystals 

-(AcOEt) 
• bid: 157. 0-157, 5*C- 


C«H,^,0 

Calc: C,81.79; H,6.S47 N,9.08 
Pound: C,81.93; B,6.56; K,9.09 


Ref. 
Ex. 254 


CHMeNHAe 


Et 


ligfat brown crystals 
(DUF-R^O) 
sot 182. 0-164. 0*C 


Calc: C,74739; K,6.36; H,11.60 
Pound; C,74.80; R,6.23; Sr.11.63 
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Mbia 63 







a* 


Vrqpartisa . 


Blamtai aaaiyaia 


Re£. 
SX.29S 




a 


Uffht seddiah faromi 
cxyataXs 

OPS 23S.5-236.5% 


Cale 1 e aa 3?^t^5*«'^ft- «• . m 
^«;««f7| B«9.39} Nfl2.49 

Found: C,64.Q6| H,5a9; K«12.54 


EX.2S6 




Bt 


(StOH) 
* no: 249.jD-250.0*C 


Calc: C,65.5jf^;sf92; 11.76 
Founds C,65«57; H«6.03i K,11.63 


Re£. 
Ex.257 


scum. 


CH,OEt 


lifvh^ Wvff«Mn 
AA^Bw UXUWU PXACO 

cryatala 


Calc.: C.64.0irH,5.97; N,U.06 
Found: C,63.99; E.6.06; H,10.70 


Re£. 
Ex.2Sa 


qi.OB 


B 


light farom czyatala 

Bps XaO • 3*X2fU • 9^ 


Calc.: C,73.16?SH^6!31; N,10.52 
rouna. w» /a.a?} HfQ.U; N«10.34 


Re£. 
EX.2S9 


CR,QB 


He 


light torown cxyatala 
(iao-PzOH) 


Calc.: C,74.7?7^(S^63| K«10.05 
rauna: w«7a.73; H#6.98; Nf 9«v6 


R8£. 
Ex.260 


CB,aR 


Bt 


light brom exyatals 
(UaQB) 


Calc.: C,75.8$?^'?l84; N,9.a3 
rouna: w» 73.621 n»Q.94; w»5.77 


Re£. 
Ex.261 


CH,oa 


/-< 


light brown exyat&la 
(Q,Cl,-Bt,0) 
no: 173. 5-174. S*C 


Calc.: C,76.7§M^6l89rH,9.26 
Found: C«76.51; H,6.61; R,8.96 


Ra£. 
Ex.262 




B 


mot 242. 0-243. S*C 


CmH,.H,0,S • 1/2H,0 
Calc.: C,€3.67j H,5.77; K,ll,a8 
Pound: C,63.86; H,5,60; N,11.90 


Re£. 
Ex.263 


NHKa 


Bt 


eolorl«8a cryatala 

(MeOB) 
no: 242. 0-244. 0*C 


Calc,: C,66.l3f*B*^fl6r 11.42 
Found: C,66.26; H,6.20; N«11.33 


Re£. 
Ex.264 


NHUS 


xi*Bu 


eolerleaa ezyatala 

<AcOEt) 
sid: 187. 0-188. 0*C 


Calc.: C,67.^f^'6f61; N,10.80 
Found: C,67.01; H«6.40; K,10..82 


Re£. 
EX.26S 


NBUfl 


CB,OBt 


light brown ezyatala 
(BtOH) 
mo: 189. 0-189. 5*C 


Calc.: C,64.5?flB*6\^20; N,10.76 
Found: C, 64.53; B»6.20; N,10.63 


Re£. 
Ex.266 


NHXe 


R 


light yallow ezyatala 
(OMF-B.O) 
nps 24S. 0-246. S*C 


Calc: C.73.2i*i'^*6^14; K,13.13 
Found: C.72.99; B,6.15; N,13^06 


Re£. 
Ex.267 


NHAe 


Ite 


colozleaa needle-like 
ezyatala 
(EtQB) 
aost 260.5-261.0*C 


r g w rt 

Cole.: C.73.61; H«6.41; K,12.72 
Found: C,73.45| H,6.37| M,12.73 



Table 64 







IV 


PAuper^ee 
(recxyatellizatlon 
solvent) 


Slemental eaalyeia 


6X.268 






li.9ht brown ezys tels 
lAeOSt) 
not 227, 0-228. 0«C 


Calc: C,74.6??^Il''.10| K,11.01 
Found: C, 74.57? H.7.12; N,11.48 


Ref . 
Sx.269 


KMeAc 


H 


eolorlefls cxyataJLs 

(ItaGB^B^O) 
00} 149.5-147.0^ 


Calc: C,73.€lV'S^-41i N.12.72 
Found: C.73.SB; H«4.S2i N.12.66 


Rmt. 
Sx.370 


NKeAc 


He 


eolorleas prIam 
etystale 

CAeOBt) 
not I81.5«ia2.0*e 


Cale.i C.73.9Sf^I^.65; N,U.33 
Found: 73.57; B,6.59; N«12.43 


Ref. 
Ex.271 


KMeAc 


Bt 


faint bceio erystale 

{KGOZt) 
tot 141. 0-162. 5«C 


Calc.i C,74*3??*^I^.88| N,1X.94 
Found:,, C. 74.35; R,6.96; M,ia.85 


Ref. 
fix. 272 


CBUeNRRe 


R 


eolorleae ezyatala 

(StOH) 
cop: 236.0-23fi.5*C 


Calc: cn.fsf^fi.BBf N.12.33 
Found: C,73.98; B,6.88; H,12.32 



Table 85 






a: 




Properties 
( reczye tallizatioa 
solvent) 


Elemental analyaia 


Ref. 
Ex.273 


o-sa,KB, 


B 


color less crystals 

(OHF*H,0) 
xnp: 248. 0-249. 0*C 


Cslc.i C 64.83; R,4.54; 12.60 
Found: C, 64.37; H,4.40; N,12.46 


Ref. 
Ex.274 




B 


light brom crystals 
(DBF-B,0) 
wot 2S5. 5-257. O^C 


Calc: C,^^^d?*B,V.^? K,;L2.48 
Found: C,64.01; B,4.36; N,2:^.64 


Ref. 
Ex.275 




CI 


light brown crystals 
(X&fF-H,0) 
sot 295. 0-298. 0'C 


C,JI„C1M.0^ 
Calc: C,60.19; B,4.00; N,11.70 
Found: 0,59.89; B,3.81r 11,11.70 
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iPh 





Vropertiei 
(recrystallisaftiQa 


ElementoX aaaXyai« 


Bx.276 


ap: 240. 5-241. S«C 


Calc.: CSS.'a^^r^'oj; H.12.44 
Found: C,5a,44> H,3.7S| g,12.43 



«ibX« 67 






n 


Propertittfl 
( r eczya talliza tion 
solvent) 


BloMatal analysis 


Qx.277 


1 


light tarotm ezystals 
(zaiF-B,o) 
no: 249. 0-253. S*C 


Calc.i C,64,&?*h'^!2I; N,13.01 
Pound: C.63.S1; B,4.13; H.12.74 


Re£. 
Ex.27a 


3 


Xiglit pink ezystals 
(DMF-^Q) 
ad: 299.0«29S.S«C 


Calc.: C, 63. 417^*^84? ir« 12.22 
Found: C«6S.44| B,4.84| H,12.U 



91 - 






R* 


R« 




Bx.279 




Ua 


liglit brom czystalj 

torn apeetxua * (BHSO-a,). ppm: 2.28(3B, «)« 3.29(2B, 
t, J-7HZ), 4.88(2H. t, J«7Hx), 7.24 C2H. hr-«), 
7.20-7.35(3H, n} « 7.32(2a, d, .J«8Hx). 7-40- 
7«90(2B, m), 7.59-7.65(2B« m), 7.70-7.80(lK« m), 
7.79(2H, d« J»aBs)» 8.30-8.40(ia, m) 

IR flpsetnim V(XBr) obT'j 3324. 3192. 1312. U98 . ' 


Ref. 
Ex.2a0 




CB,OBt 


eolarlMs crystals 

RUR iipaetana 9 (CUSO-d,) ppm: 1.16(3H« t. J-7Hx), 
2.39(3B, d, J«9Rz), 3.30 (2H« J«7.9Bz)« 3.96(2a, 
q, J-THz). 4.36(2K, m) , 9.00(2K, 't, J»7.9Bz), 
7,28(1H, q, J-7tti), .7.30-7.35C2H, b)« 7.40- 
7.50(4H, m), 7.59-7.6g(2H, m), 7:^70-7 .73 (3H. m), 
8.33-a.40(lH, m) 

2R apaetxum V (XBr) cm*^: 1320, 1158 
Hass soeetrum m/2: SlSflT) 


•Table 69 




R* 


R^ 


Properties 


R«£. 

Ex.281 




Utt 


colorless crystals 

mSR spectrum ^ (SUSO-d,) ppm: 1.70-1.90(4B, a) , 
2.31(3R. s), 2.fia(2H, t. JaS.SBz), 3.10(2H, t. 
J-5.3az)« 3.12 (2H, t, J-7.SRS), 4.93 (2a* t. 
J»7.9BZ}, 7.08(23, d, JaOHz), 7.12(1H, t, J-8BS), 
7.33(2B. d, J«8Hz). 7.36(2B, J«8az) , 7.79(2B, 
d, J«8Hs> 

ZR spectrum V(liq) cm'S 3328, 1316« U80 
Mass spectrum 81/ z: 462 IM*) 
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® 

Tabla 70 



R«£. 


NBMS 


— — 

HQ 


light brown cryataia ^ 

HHR apactraa * <CDC1,) j^: 1.80-3.00 (4B* m) , 
2.16(33, B), 2.82(2H, t, J«8BZ)« 2,92(3B. a). 
3.04(2H, t. J.7HX), 3.10(2H, t! J-tS): 4.46C2H, 
t, J-TBs), 6.88 (2B, J«8.5Bs), 7.09-7.18 (SB. a). 
7.28-7.32(2H, m). 7,61(1H, tar-a) 

IR apae^nm V(liq) cBf*i 3432, 1338, 1158 
Haaa aDaetrtim mf^t 478111*1 


Ref . 


BHAe 


St 


ligU tarom czyatala 

KUR apaetzn f (Xaso-d.) ppm: 1.24 (3H, t, J«7.9Hs). 
i-2^ri-?^^!P' 2.02(3a. a), 2.«3(aB, q, 
i*2-SS* ' a.«(2H. t. J-6HZ). 2.96(2K, t? 
J-7.5HX). 3 .10(23. t, J«6Hx) , 4.48(2H.. t, 
J-7.SBZ), 7.02(2K, d, J-a.SBs), T.10(2B, d, 
J^8.5H»), 7,12 (IH. t, J-a.'SHa), 7:37(2H, t, 
J-8.5HZ), 7.47 (2H. d. J-8.5Hx), 9.78(1H, ra) 

IR apectrum V(RBr) oT*: 1690, 1600. 1264 


Re£. 
Ex.284 


KMeAe 


n-Bu 


yttUoiriali eraaga liquid 

NMR apeetzum ^ (OSCl,) ppm: 0.92(3H, t. J«7.SBz), 
1.38 (2B, aextaba J«7.5Bz), 1.78 (2B, qointat, 
J-7.5HS), 1.80-1.90(4H, m) , 1.85(33. br-a), 
2.51(23, t, J-7.53X), 2.80(23, t, J«63z) , 3.07(23, 
t, J»73x), 3.10(23, t, J-63X), 3.24(33, a), 
4.50(23, t, J-TBx), 7.05(23, d, J-83S) , 7.12(23, 
d, J-83S), 7.13(13, t, J»83a), 7.25(33, d, J«8Ba) , 
7.34(23, t, J«83z) 

IR apactrum V(liq) an": 3464, 1663 
Maaa aoeetnsm m/c: 496(3*) 


Raf. 
£X.28S 




CH,QEt 


browi liquid • 

NKR apectrum/ (C3X:i,) ppm: 1.19(33, t, J«7Bz) , 
1.80-1.95(43, m), 2.75-2,90(23, m) , 2.90-3.10(23* 
m), 3.01(33, a), 3.10-3.20(23, n) , 3.52(23, q, 
J»7B2), 4.44(23, a), 4.52(23, a), 4.57(23, t, 
J-7.SBZ), 6.67(23, d, J>8.B3z), 6.90(23, d, 
J-8.53Z), 7.05-7.40(103, m) 

XR apeetzum V(liq) cm'': 3432 
Kaaa aDeetrum n/x: S46(M') 
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(1 



Vi7 



Table 71 






ir 




Propertiss 

(reervtalligaticai aolvmt) 


Re£. 
Ex.28€ 




• 


eolorlMs czyatala — ' 

HMR •pectM ^ (mS0-d,)-ppn: 2.^ a), 3 ,33 (2a. 
t, J.7.5HX), 5.01(2H, t, J-7.5Hx), 7,a(2H, br-«) , 
7,20-7.30(3H, a), 7.37(2H, a«aBs), 7.40- 
7.50 (3H, a), 7.63 {IH. d, J-8.5H*), 7.75(2H, d« 

XR sp«ctrua V(RBr) ce&*S 1304, 1164 
Mass 'soeetxiim m/t : 458(10 


Re£. 
Ex.287 






grayisih browa crystals 

IQfR spectrum ^ (OUSO-^) ppmt 3.36(2B, t« J*7as) , 
3.95(3&, s), 5.04 (2H, t, J»7Hx), 7.20-7.30 (4H, A), 
7.22(2B« br-s), 7.38(2R, d, J-8H^) . 7.45I1H, t, 
,J«8Bz)t 7.45 (IB, d, J«8Hz) , 7.66flZ, d, J«2.5Ha), 
7.68(1H. d, J«8H2), 7.75(li, d. J»8Hz), 7.7S(2B, 
d« J«aEz), 8.10(1H. S) 

XR spectxw V(XBr) em": 3356, 1328, 1164 
Mass 8D«etzuma/ts 474 (M*) 



Reference Exaxrple 288 

4 - [2 - ( 2-it-butyl-4-phenoxy-6 ,7,8^ S-tetrahydro-lH-imidazo [4 , 5- 
c 1 qulnolin-1-yl ) ethyl ] benzenesul£onamide 

( 1 ) 4- [2- (2-n-butyl-4-chloro-6 , 7 , 8 , 9-tetrahydro-lH-imiaa20 [4 , 5- 
c] q^lnolln-l-yl) etl^I-N- (l-ethQx:7pexityIldene)benzenesulf onaaide 

To 3,04 g of 4-(2-[ (3-alnino-2-cllloro-:S,6,7,8- 
tetrahydroqllinolin-4-yl)alninolethyl]benzenes^llfonaM there was 
added 12 ml of triethyl orthovalerater and the mlxt\ire was 
stirred at 120-140'"C for 25 ho\irs. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140 ''C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride /methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2 ) 4- [2- {2-n-butyl-4-phenoxy-6 , 7 , 8, S-tetrahydro-lH-imidazo [4, 5- 
c ] qulnolin-1-yl ) ethyl 1 benzenes\il fonamide 

To 1.35 g of 4-(2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
IH-imidazo [4, 5-c]quinolin-l-yl) etl^rl-N- (l-etho3cypentylidene) 
benzenesulfonamide there were added 0.43 g of potassitun 
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hydroxide and 2.33 g of phenol, and the mixt\ire was stirred at 
120«C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
PH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography (silica gel, methylene 
chloride/methanol {100;1-3Q;1}1 to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 5«C. 
"Elemental analysis: C^^^O^S 
Calculated: C, 66.64; H, 6.39.; N, 11.10 . 
Pound: C, 66.43; H, 6.41; 10.84 

Reference Exaxnple 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imida2o 14, 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

(1) 4-I2-(4-chloro-2-cyclopropylmethyl-lH-imida2o[4,5- 
clquinolin-l-yl) ethyl]benzyl cyclopropylacetate 

To 1.33 g of 4-[2-{2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo [4, 5-c]quinoldLn-l-yl) ethyl] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixtxire 
was stirred at 120*C for one hoxuf. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-^30:1) ] to obtain dl36 g 
of colorless crystals. 

(2) 4- [2- {2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4,5- 
cjquinolin-l-yl) ethyl] benzyl alcohol 

To 0.25 g of 4-[2-(4-chloro-2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120*C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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*thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered ott ti 
obtain 0.14 g of faint brown crystals. Reerystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 165. 0-165. S'C. 
Elemental analysis: 0^11^,0, 
Calculated: C, 77.48; H, 6.05; N, 3.35 
Found: C. 77.22; H, 6.09; N, 9.11 

The compounds for Reference Examples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Exaiqple 289. 



. - «bla 73 






Prop«rti«s 

( ceexys tallixa tion 
solvent) 


Klnmentsl analysis 


Ex.390 


colorlees czystala 

(AeOBt) 
BODt 184. 9-185. 0*C 


Calc.: C.74.5fH!*6\0Oj H,9.27 
pouad: C,74.13; H,6.22; H.9.25 




Tttltt 73 




C 


• 




Properties 
(reerystallization 
solvent) 


Elemental analysis 


Ex. 291 


light brown crystals 
<CR.Cl,-Bt.O) 
np: 173. 5-174. S'C 


Calc: C,76.7^f^'6'89; 1I.9.26 
Found: C*7fi.51i B,6.61t ll,a.96 



Reference Exainple 292 

4- [2- [2- (2-]net±y3.propyl) -4-phenoxy-lH-iinidazo[4,5-c]quinolin-l- 
yl 1 ethyl ] benzenesxilf ozoazolde 
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U) 4- [2- [4-hydroxy-2- (2-methylpropyl) -lH-ifflida2o£4,5- 
c] qiiinolin-l-yl] ethyl Jbenzenesulfonaoaide 

To a.O g of 4-t2-[ (3-alI^iao-2-chloroq^inolill-4- 
yl)alnino]et±yl]ben2enes^llfona^dde there was added 11.6 ml of 
isovaleric acid, and the mixtvire was stirred at 130"*C for 24 
hours. The precipitated crystals were filtered off and washed 
with netl^lene chloride to obtain 9.31 g of crystals. 

(2) 4- 12- £4-chloro-2- (2-jnetlvlJ?rppyl) -IH-iaidazo [4, S-cI quinolin- 
1-yl) etlvUbenzenesulfonamide 

To 9.00 g of 4-[2-t4-h!ydro3V-2-(2-nethylpropyl}-lH- 
iinida2o(4,5-clquinolin-l-yl]ethyl]benzenesulfonamide there was 
added 135 ad of phosphorus o:?ychloride, and the mixture was 
stirred at 120"C for 9 hours... The reaction solution was 
concentrated under reduced pfessiire, etl^l acetate was added, 
and the precipitated cryjstala were filtered off to obtain S . 10 g 
of crystals. 

(3) 4-t2-t2-(2-inethylpropyl)-4-pheno:v-lH-imidazo[4,5- 
c] quinolin-l-yl] ethyllfaenzenesulf onamide 

To 4.80 g of 4-[2-(4-chloro-2-(2-methylpropyll-lH- 
imidazo (4 ; 5-c] guinolin-l-yl] ethyl] benzenesulf onamide there were 
added 1.86.g of potassiisa hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120"C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystaaiization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221. 0-222. 0»C. 
Elemental analysis: C,aXo»S 
Calculated: C, 67.18; «, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The congpound for Reference Exasple 293 listed in Table 74 . 
was obtained by the same method as Reference Exasqple 292. 
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Tabla 74 



,ta»>Pr 






(reervatallisation aolvent) 


Sloaaatal aaalyais 


&C.293 


light yttllow a8«dle-liks 
czyatalA 

(CH,CK) 
moi 251. 0*263. 0*C 


Calc,:-C,6S.^J?^%9; 11.51 
Found: CW.Sli B,5.34; M,11.53 



Reference Exanple 294 

1- [2- (4-cyanopheziyl) et±yll-4-phenoxy-lH-imida20t4,S-c]quinoline 
After dissolving 1.33 g of 4-[2- (4-pheno3Qr^lH-imida2o[4,5- 
c]qainolin-l-yl) ethyllbenzamide in 33 ml o^ N,N- 
dixnethylformamide, 1.05 ml of pyridine and 0.92 ml of 
trifluoroacetic anhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. O^C. ^ ' 

Elemental analysis: Cj^H^^O 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; 14.45 



Reference Bxaxnple 295 

4- [2- (4-phenoxy-lH-imidazo [4, 5-cl quinolin-l-yl) ethyl] benr^pic 
acid . 

To 2.31 g of ethyl 4-t2-(4-chloro-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyll benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120*C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 



were filtered off to obtain 2.29 g of crystals. 
Recrystallization from a mixed solution of N,H-dim8thylfotnaaida 
and water yielded colorless crystals with a melting point of 
265. 0-267. 0«C. 

Elemental analysis: C^Hj^jO, 
Calculated: C, 73.34; H, 4.68; N, 10.26 
Foiind: C, 73.34,- H/ 4.38; N, 10.38 

Exan^le 1 

4- [2- (4-amino-lH-inidazo [4, 5-c] quinolin-l-yl) ethyl ]benzamide 

To 1.09 g of 4-[2-{4-pheao:v-lH-iBiidazoC4/S-c]qttlnolin-l- 
yl)etlqrl]benzamide -there was added 9.87 g of ainmaniuia acetate, 
and the mixture was stirred at 140»C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH ^, the precipitated, crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization £rom ethanol yielded light 
brown crystals with a melting point of 267. 0-268. 0"C. 
Elemental analysis: C^^fi 
Calculated; C, 68.87; H, 5.17; H, 21.13 
Found: C, 68.58; K, 4.94; H, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained the same siethod. as Example 1. 



«ible 75 









Vrap«rtias 
( rsezys tallica tiaa 

SwAvlBAaWf - — 


Rlamwntal aaalysia 


Ex. 2 




B 


faiAt brown ezyatala 
<l!eOB) 
np: 264.5-26«.0*C 


Calc.: C,69.3lf'B!!5*.34; K,a0.28 
Pound: C,69.S9; B«5.43; N.20.04 


Ex. 3 


OH 


. B 


ezystala 

CBtQB) 


Calc.: C,71.04^jm£*S.30| N*18.41 
Pound: C« 70.76; B,3.04; N«18>32 


Ex. 4 


ai 


B 


yellow cxyatala 

(CUF) 


Cale.t 72. 83 r^!^. 82; H,a2.3S 
Poundi Ct72.87; B.4.S7f K,22.32 


Ex. 5 


COOR 


B 


. faint brown cryitala 
(r/eprtteipitatad) 
BPS ^OO^C 


CyB./f,0, -1/38.0 
Calc: C,ffiN4S; B,4.96; N«16.36 
Pound«^C, 67.38; B,4.7l; N,16.51 


Ex. 6 


SO,N»Bt 


B 


liffht yallow cxyatals 
(SBF-B,0) 
TO! 207. 3-203. 5»C 


Calc.: ceo.T?/^. 
Pound: 60.88 7 Bi 


^33 1 N,17.71 
3.26; N,17.S7 


£x. 7 


SQ^-n-Px 


B 


colorleaa eryatala 

(iaiF-B,0) 
to: 199. 0-200. 0*C 


Calc: C, 61.55 /*^'!^i%6; 11,17.10 
Pound: Ci 61.47; B.3.36; 11,17.33 


Ex. 8 




B 


faint yallow naadle-lika 
czyatala 
(XXSF) 
to: 297.3-298.3% 


Cale.i Cr 60.74; B. 1.35 J K,a7.71 
Veunds C, 60.44; Bt5t497 H,17.SS 




S0,E1U| 


B 


light brown eryatala 
to: 298.S-299.0*C 


Calc: C,58.b2^'5 
Found: C,38.59; B 


ft%6| H,19.06 
,4.66; N,18.93 


Ex. 10 




' Btt 


light 'brown eryatala 
(SHr-B,0) 
TOT 274.0-27S.0*C 


Calc . 8 C.^^fi^'a, V.^? 18 . 13 
Found: 39. 17 7 B,3.U; HAS. 10 


Ex. 11 




Et 


light yalloirish brown 
crystals 
(DKF-StOB) 
to: 283. 0-284. 0*C 


Calc: C.60.7?^ 
Found: 60.43; B 


*!^!35; H,17.71 
,5.21; 11,17.41 


Ex. 12 


SCVIKi 




light broim naedle-lika 
erystala 
<BtQH) 
to: 242. 3-244. 0*C 


Calc: C, 61.39; B,5.66; Nrl7.10 
Found: C, 61.47; B«3.S6; N,16.81 


Ex. 13 


so^ 


n*Bu 


light yellow needle-like 
eryatala 
(BtOB) 
to: 2S7. 0-258. 0»C 


Calc: C.*^^*?'b,V.O^? M, 16.36 
Found: 61.93; B,6.08; 11,16.12 


Ex. 14 






light brown crystals 
tBtOB) 
to: 244. 0-244. 3*C 


Calc.t C,63.l3?^ 
Found: C,63.31; 1 


I*^(l%2; H,16.01 
1,6.29; K,16.04 
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Tafala 76 






IT 




(xQCTyatmllixatioa 


Blaoatal aaa^ia 


Ex* IS 


scwa. 


iao«Pr 


exystalx' 

fa^Of-BtOH) 
BOS 265. 5-266. 0»C 


Calc.: C,^^?*B*V.^?H.16.95 
Pound: C, 60.761 B.S.62; N,16.78 


sk lie 


SOJXSL, 


lW*BU 


light tarown ezystala 
|C^C4,-MsaB) 
n: 232. 0-234. 0*e 


Calc.: C,62.3l| .B,5.95; H«16.S4 
Founds 62.571 8,5.95; 11,16.35 


£X« 17 






colorleaa czyatala 
add: 249 .5-253. 5*C 


Calc.: C,63.iJ|HX22; N.16.01 
Pound: C,62.93; H,6.38; N,15.87 


AX* Xa 


on m 




Hate y«liow iui«dltt-li)ce 
esystal« 
lUaOB) 
woi 245.5-24B.5-C 


Cale.i C 62.65; 8,5.50; 8,16.61 
FauBdi» C, 62.912; 8,5.32; 8,16.50 


Ex. 19 






eolorle«a exystalj 
wot 286.5-287. 0*C 


Calc: C,52^f;^^y!70; 8,16.08 
Pound: C,52.38; 8,3.66; 8,15.87 


EX. 20 




CH.CK.Cg, 


lighc brom csyatalfl 
(ZaHP-B,0) 
wpt 248.5-249. 0*C 


Calc.x C,34?4*2?*a!'4!35; 8,15.11 
Pound: C, 54.13; H,4.49; 8,14.91 


Ex. 21 




CH|QB 


(Etca-a,o) 

od; 256. 0-258. 0*C 


C^AACfS- 1/38,0 
Calc: C,56756; 8,4.91; 8,17.36 
Pound: C,96.87; 8,4.66; 8,17.55 


Ex. 22 






eolorlua cxystala 
ns 248.0-249. 0*C 


Calc: C,58.38; a,sTl4; 8,17.02 
Pound: C, 58.50; 8,5.03; 8,16.76 


Ex. 23 


SQJOl, 




eolodeas cxyatals 

(DHP-H,0) 
inp: 272. 5-274 .S'C 


Calc: C,59.2l^'fi^45; 8,16,46 
Pound: C,59.07; 8,5.36; 8,16.16 


Ex. 24 


SO,NBUe 


B 


colorl«aa exyatala 

CCMF-B.O) 
bid: 244. 0-245. 0«C 


Calc: C,59.8S^^^02; 8,18.36 
Pound: C,59.83 ; 8,4.94; 8,18.27 


Ex. 2S 


SO^NEHa 


Ktt 


colorleaa ezyatala 

(EKP-^Q) 
an: 259. 5-260. 5*C 


Calc: C,60.73^"b,^!35; 8,17.71 
Pound: C, 60.88; 8,5.33; 8,17.43 


Ex. 26 




Bt 


eolorlaaa exyatala 

(CUP) 
no: 262. 0-264. 0*C 


Calc: C, 61.53^,^^6; 8.17.10 
Pound: C, 61.69; 8,5.65; 8,16.86 
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Tabl« 77 










(reexystaUisation 


Eleaantal analyaia 


EX. 27 




a-Pr 


(OUF) 
no: 233. 5*234. S«C 


Calc,: C, 52.39; bX95| N.18.54 
Pmmd: C, 62.38; K,5.91; 11,18.24 


Ex. as 


SOJUOim 




bp: 225. 5-224. 5«C 


Calc. ; C. 83 .Sl^^22 ; 16 .01 
Pound: C, 83.04; a,6.25; N,IS.81 


Ex. 29 




CH,aB 


exyatals 
(HsOH) 


Cale.3 c;£i.09; B«5.01; K,15.48 
Pound: C,59.09; B«5.30; H»1S.16 






J— d 


faint tarom ezyaeala 
ntot 231. 0-232. 0*C 


calc.: C» 83.43; .B^a.79; N,16.08 
Pounds C. 83.44; B,S.79; H,15.95 


Ex 31 

Bib* J A 


en nhma 




colorleaa cxyatalj 
np: 239 .0-240.5*0 


Calc: 0,80.13; B«5.73; N,15.93 
Pound: C,59,98; B,5.75j H.15.78 




CB|OR 


n 


light browa eryatala 
BO! 223.0-22S.5*C 


Cale.:.. 0,71.68; H.5.7Q; K,l7.60 
Pound: C.71.84; H,5.48; N.17.38 


Ex. 33 


CB|OH 


Bt 


eolorleaa crystals 

(UeOB) 
no: 213. 5-217. 0*C 


C„H„II.O 

^A— — . • W« f A « O J*7 A# Q . 4U ; Xi f X0 .X # 

Pound: 0,72.94; B,6.44; N,18.17 


fix. 34 


CH,oa 


n-Bu 


light brown crystals 
(MAGB) 
iBP: 289. 0-289. S«C 


C^^.0-HC1 
Calc: 0,87^2; B,8.82; n,13.83 
Found: 0,88.99; B,6.89; M,13.62 


Ex. 35 


C3I,0H 




light brown prism 
. exyatals 

(KaOH) 
up: 2289. 0:c, 
decamoosed 


C»B,2I,0 • HCl • 1/ 2^0 
Calc: 0^88. 10; B,6.27; N,13.4X 
Pound: 0,88.25; B,6.08; N,13.55 


Ex. 36 


CBjaa 




colorless exyatals 

<BtOH) 
no: 241. 0-242. 0*C 


<yVA'HCl 
Calc: 0,83.99; H,8.10; N,13.57 
Pound: 0,64.13; R,8.10; N,13.37 


Ex. 37 


MBMa 


a 


eolorleaa crystals 

<AcOEt) 
mp! 229. 5-230. 5»C 


Calc: 0,59.83; B,5.02; H,18.38 
Found: 0,59.57; H,4.94; N,18.20 


Ex. 38 


tOfifa 




colorless crystals 

(CH,CN-EtOR) 
wo I 228. 0-229. 0*C 


Calc: C,80.74l^'°i^35j N,^7.71 
Found: 0,80.77; B,5.34; H,'i7.47 
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ax 







n5 


Prppertias 
(areczystaXlization 
solvent) 


Blanntal analyaia 


fix. 39 






(HeC3H) 
iBP; 180.5-181-S^: 


S'S-^^' H.9.75|K.14.ai 
Pound: C,53.39| H.5.72; H,14,82 


40 




n-Pr 


(iso-PXOH) 
n: 230. 5-293. S% 


Calc.: C,5TMt H,5.70/ Hi 15 .22 
Found; C, 57.18; B.5.S3; K,14.99 


Sx 41 
Am* 


MHEU 


a*Ba 


(MeOH) 


CgULClS«BCl 
calc.: CStfSS; 4,5.99; H,14.77 
Poimd: C.58;25; H.5.85; H,14.79 


fix. 42 




r 


colorleas exyatala 

(HbOB) 
not 235.0-235.5^ 


Wlc.i C»9r.53; B,3.55; H,14.84 
Fotind;,^ C,58.44;. B,5.41j H,14,82 


Ex. 43 


HBMs 


a,0Et 


' faint hsmm esyatala~ 
(BtOB) 
op: 218.0«220.0*C 


Calc: C,60.12t1"B[!jS!73; 11,15.93 
Found: C,59.85j B.3.63f N,13.69 


Ex. 44 


lorrs 


B 


light brown cxyatala 
(SHP-B,0) 
Bp: 236 i 5-237. 5*C 


Calc: C.65.^^^!^.07; K,15.31 
Pound: C, 65.44; B»4.92; K.15.11 


Bx. 4S. 


f 


B 


<CH,C1,-Me0a) 
mos 247 0*2 dfl 


Calc: C,6?^'s}°K%^l; N,20^01 


fix. 46 


NRAC 


He 


colorXeaa cryatala 
(BtGB-B,0) 
tapt 2290*C, 


c,^o.mi 

Calc.x 0,63.^1; B«5.60; H,17.69 
Pound: C,63.61; B«S.64; 11,17.78 


Ex, 47 


MBAe 


Et 


cQlorleaa czyatala 

(UeOa-B^O) . 
«pi 293. 5-29*. 5'C, 


Calc: C, 64.46; B,5.90; K,17.08 
Pound: C«64.52; 8,6.03; 21.17.06 


Ex. 48 


NBAc 


n-Bu 


colorleaa cryatala 

(ca,Cl,-MeOH) 
mo: i300*C 


Calc: C,657Sf*B,6^8i N,15.a9 
Pound: C,65.63; R,6.44; N,X5.99 


Ex. 49 


NBn, 


&«Bu 


colorlaaa e^atala 

(AcQBt) 
no: 177. 0-178. 0«C 


Calct C«80.1i;'^6.91; 11,12.98 
Found: C,79.93; B,6.85; H,12.7S 


Ex. 50 




St 


colorleaa cryatala 

(HaOB) 
BOS 154. 0-155. 5^: 


CLA.N,0*l/2B.O 
Calc: C.70.22; 8,6.87; N,JL7.06 



Exaonple 51 

4- (2- {4-amino-2-methyl-lH-iinidazoI4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

(1) 4-[2- (4-chloro-2-inethyl-lH-iniida2o[4,5-c]qulnolin-l- 
yDethyllbenzyl alcohol 

To 2.57 g of 4-[2-((3-amino-2-chloroquinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triet^l 
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orthoacetate, and the mijcture was stirred at 120-140«c for 28 
hours. After adding n-hexane to the reaction mixture and 
removing it by decantation, the residue was purified by columa 
chromatography [silica gel, methylene chloride/methanol (1:0- 
30;1)] to obtain 1.66 g of light yellow crystals. 

( 2 ) 4- [2- (2-methyl-4-pheno3cy-lH-imidazo [4, 5-c] quinolin-1^ 
yl ) ethyl IbenzyL alcohol 

To 1.50 g of 4-[2-(4-chloro-2-m€thyl-lH-imidazo[4,5- 
clq^inolin-l-yl)etfel]b alcohol ^the'ra were added 0.73 g of 

potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120*C for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to. 
adjust the liquid to pH 10 methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodium lydroxide laqueous solution, vraiter'and then with 
saturated saline, and after dewatering, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

(3) 4-[2-,(4-amino-2-methyl-lH-imidazo[4,5"C]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 1,00 g of 4-[2-(2-methyl-4-phenoxy-lH-imidazoI4,5- 
c]qpiinolin-l-yl)etfaylIbenzyl alcohol there was added 4.52 g of 
ammonium acetate, and th& mixture was stirred at i40*C for 6 
hours , After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and metlianol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
xol of a 2 N sodium hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50°C for one hour." 'She 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless - 
crystals with a melting point of 236. 0-237. 0"C. 
Elemental analysis: C^H^fi 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Poiind: C, 72.05; H, 6.07; N, 16.64 

The conipounds far Exan^les 52-79 listed in Tables 79 to 84 
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Were obtained by tba saiaa inethod as Ezcaii^le 1. 



I 





1? 




(rcezyatallisatiaa 


fiiemeacu osalyala 


fix. 52 


sew 


B 


ligiit tarom ezystola 
moi 293.S*394.0*C 


C| |H^l^O 5 • 1/ 8H|0 
Calc.i C, 57.85; H,5.73/ 17,18.74 
Found: C>37.73; H,5.48i y>lB.49 


Bx. S3 




Ka . 


colodesfl exyatalj 

(MttOB) 
BOS 261.5-253. 0*C 


Calc.t CStTQj a,6,l9, H,17.55 
ypund: C,37;39| g,3,95; y,17,27 


Ex. 34 




St 


(KeQH) 
m 281. 0-283. 0«C 


Calc: c/3^ft^H,V.^? H,17.14 
PQund:^C,38.59; H/6.15g y,17.17 


Ex. 35 


SO,NR, 


n-Bu 


(BtOB) 
«Bt 240.0-241. 0<e 


Calc,; C,61.8l^)"S,V.84; H,16.3a 
Pounds 61.53; B,6.8Sy H,16.17 


Ex. 56 




CH,OBt 


czystalfl 

(BtOB) 
not 254. 5-256. 0*C 


Calc.: C.58,^^^!^J!34j ir.16.30 
Founds C«59.02; H,6.43; H,X6.16 


Ex. 57 


ajoB 


R 


colorleaa exyatola 

(BtOH) 
no: 223.S-22S.0*C 


Calc.j C,70.73?^^6.88; H,17.38 
Found: C,70.90i H.6.84; H,17.30 


Ex. 58 


CH,OR 


Ha 


light brotm exyatals 
(iao-PzOH) 
np: 230. 0-231. 0*C 


Calc: C,71.40; a,7.19; B,16.65 
Found: C,7X.31, H.7.37x H,16.40 


Ex. 59 


CHjOH 


Bt 


CQlorlass cxyatala 
(BtOH) 
n: 222.S-224..S 


Calc: C,71.9?f^*7.48i H,15.99 
Ll^ound? C,71,70y S,7.48r H,;6.05 



- 105 - 



tatoXm n 









(rocxyataUlxation 


BXemeatal •nai.ysis 


EX. 60 


CB|QB 




no: 231.5-232. S«C 


Cklc. s C,73 .3f| H/T.SOi ir.14.88 
Found: C, 73.34; H.7.40; 11,14.70 


Ex. 61 


Haifa 


B • 


(MeOH) 
hp: 271.5-274. ©•C 


•HCl • 1/ 4^0 
CalC! C,33.51j B*5.79; H,16.42 
Found: C.53.64; H«5.8a; N«16.30 


Ex. 62 


MHUa 


ua 


Uffaw acoyn Ccyatua 
<BeOB) 
np: 292. 0-293. 0*C 


Calc.t CSOS; H,5,76; W,14.82 
Pounds Cai-OO; H-3.93; N.14.77 


Ex« 63 


Kioia 


Et 


Uffl&t brown czystAla 
(iso-PxOH) 
no: 202.5-204.0*0 


Calc.t C, 60 .^2^,^^. 58; N,16.94 
Found: C,60.96; B*6.46; K,16.80 


Ex. 64 


HHUs 


n«Bu 


'eoXorlasa czystala 
(EtOH) 
ai: 275. 0-276. 5*C 


h C,B^0.S«2fiCl 
Cale.: ciSTSSj H«6.46; K,13.61 
Found: C,53.86i B,6.36| N.13.49 


Ex« 65 


NHHa 




light brown needla- 

(BtOH) 
ttP5 29«. 0-297. 0*C 


C-H^O^-HCl 
caxc: C#S5.QS; Hr6.30f K»14.59 
Founds C,55.0X; B,6.277 N,14.42 


Ex. 66 


MKAC 


B 


light brown crystals 
ivasp) 

dp: 294. 0-295. 5*C 


qAi^iO ' HCl • 1 / 4H.0 
Calc.i C,61.53; B«6.33; N,17.94 
Found: C,61.46; B,6.33; Hria.04 


Ex. 67 


MHAC 


Ite 


light broMU crystals 
(TBP) 
not 23C. 0-237. 0*C 


Calc.t C.fiffJU; B,6.99| N,19.03 
Found: C. 68.76; B«7.00r K«18.76 


Ex. 68 




Bt 


light broim crystals 

(M«OH-H,0) 
to: 134. 0-133. 3*C 


Cale.: C,66^fn,lf29t K,17.71 
Found: C,66.r7; H,7,39; N,17.43 


Ex. 69 


WAb 




light brown crystals 
(KsOH) 
mo: a00*C 


C,A JLO . HCl • 1/2H,0 
Calc.t C,63.91; B,7.38; B,15.53 
Found: C, 64.07; H,7.17; K,15.70 


Ex. 70 


aOieNHAc 


H 


colorless crystals 

(BtOH) 
oqp: 253. 0-254. Q*C, 
decomposed 


r « Mft.tgri 
Cale: C/63.83; B,6.82; H>16.92 
Found:. 63 .53; B,6.89; N«16.86 



I 
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81 



71 



Uqoid ^ " 

HUR eswctarom * (CDCl,) ppm: 1.20(3H, t, J-7Hz} , 1.80- 
2.00{4H. m), 2.aO-.J;13(6H, m) , 3/01(3H, a}, 3.31(aH, a- 

5.39{2H. br-a), 6.66(2H, d, J-8.5HxJ, 6.M(2H. 
J-a.5Hx), 7. 12-7.40 (5H. m) * ' 

spsetzmi VCULq] cm^: 3320, 3180 
Kaaa gpgetrum m/g; 469 (M*) 



Tibia 82 








r 


Propertiea 
(roezyatallisatiea 
aolvenb) 


Elemental analyaia 


Ex. 72 


o-50^ 


B 


light yellow erystala 
bd: 273. 0-274 .O'C 


Cale.s C«S8.flfl^?jL66| H.ld.06 
Found: C,58.62; B<4.51; K«18.8S 


Bx. 73 




H 


lif^t brown czystala 
(EMP-H,0) • 
BiQ! 2S8. 5-260. 0'C 


CalC! C,S8.^4i*'5?i%6; K,19.06 
Pound: 58.56; R|4.47; H,19.12 


Ex. 74 


p-S<W 




eolorleaa czyatala 

(BtOH) 
IBP: 257. 0-257. 5»C 


Cale.8 C.59.837 B,5.02; N,18.36 
Found: C,S9.53; B«4.79; N.18.16 


Bx. 75 


p-S<W 


asm 


light brown naedla- 
lika eryatala 

mo: 277. 0-278. O^C 


Calc: C.57.4i2^^!^4%2; N,17.62 
Pound: C,S7.08; B,4.66| N,17.47 


Ex. 76 




Cl 


light brown czyatals 
(BtOK) 
mp: 277. 0-278. 0*C 


C,A|C1N,0,S -9/83,0 
Calc: C,51.21; B,4.35; NU6.S0 
Pound: C»51.42; B,4.19; H,16.22 
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TBbls 83 










Prop«rtias 
fnezystalliaation 
•olvw&t) 


Blwmfgital analyals 


fie. 77 


eolorlMfl ezyatala 

(BtQB) 
ODs 238.0*239. 0*C 


Calc . : C, 31 jtfi^^m H. 18 .75 
Founds C,S1.25; B.3.91> H, 18.47 



Male 84 






n 


Prop«rti«s 
{ reexys tallization 
solvent) 


Blanantal aaalyaia 


Ex. 78 


i 

1 


light brown exyatala 
mp: 297. 0-299. 3*C 


C,^,0,S.1/8H,0 
Calc: C,57,4X» a«4.32f n,19.C9 
Found: C, 57.19, B.4,07| H,19.40 


Ex. 79 


3 


light teown exyatala 
(SHF-B^O) 
so: 2B9.S-290.S*C 


C,AJ».0,S«1/6B,0 
Calebs 59.361 B.S.OTi 11,18.22 
Found: 0,59.47, B,4.85| N,18.02 



Exainple 80 

N- [4- [2- (4-ainino-2-ethoxy3aethyl-lH-iinida20 [4, 3-c]qaiaolinrl- 
y 1 ) e thyl ] pheziy 1 ] ace tamide 

A suspezision o£ 2.20 g o£ N-[4-[2-(4-dibenzyla2aino-2- 
etho3cyxnetfayl-lH-iiaidazo [4 , 5-g] qulnolin-l-yl) etbyllphenyl] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g o£ ammonium 
£orxnate in 70 ml o£ methanol was re£liixed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
xinder reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure* The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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erystals. Racrystallisation from ispprppanol yielded colorless 
crystals vdth a melting point of 207. 0-208. 0'C. 
Elemental analysis: CaH^,0,*l/2H,0 
Calculated: C, 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Exai^ples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Exasvle 80. 

■Wbla as 










a' 


CrttcxystalllMtioa 
solvent) 


Blameatal snaiysi« 


fix. 81 


CiSteOR 


CB.OSt 


B 


eolorlaflfl exystala 

IStOB) 
not 231.5-232.0«C 


C«lc,: C,70,7?r*Bl*6\7l; ir,14,35 
Pound; C,70.66i B,6.74> H,X4.32 


Ex. 82 




B 


He 


light y«llow 
cxyatala 
(AeOSt) 


Calc: €,66.51^*^^34; B,14.a3 
Pound: C,66,01j B.5.3S; B,14.7a 



Tabla 86 






ir 


R" 


Proper tiea 
( r ecrya tallizatioa 


EleaantAl saalyais 


ex. 83 


MBAc 


CB^OSt 


eolcrlaas crystals 
(HeOR) 
8SIS 230a*C 


P g W Q • HCl 
Calc: C,S272ii; B,6.aij K,t5.77 
Pound: C«62.Q0; B«6.87y B,15.74 



Tabic «7 
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Propor&iu 
( ncxys trallixatioa 


Blenental acalyaia 


Ex. 84 


colorless czystals 

(MeOB) 
aqp: 273. 0-275. S^C 


Pound: C,5fi.72; B»S.36| ll«X9.18 



Exan^le 85 * . 

1- [2- (4-amixiophenyl) ethyl] -iH-imidazo [4 , 5-cl quinoline-4- 
amine • l^tbrochlorlde 

To 8.00 g of N-[4-C2-{4-a2aiao-lH-iinidazoI4,5-c]qiiinolin-l- 
yl)ethyl]phenyl]acetaxnide there was added 40 ml o£ 2 N 
hydrochloriG acid, and the mlxtxire vas stirred at 120^C for -one 
hour. After, the reaction, a -10% sodium l^ydroxlde aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals wpre filtered off and purified by column 
chromatography (silica gel, methylene chloride/methanol (20:1)], 
after which ethanollc hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless , crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a meltiing 
point of 275. 0-283. 0*C. 
Elemental analysis: C^^,-2HC1-1/4R,0 
Calculated: C, 56.78; H,"'5.16; N, JL8.39 
Found: C, 56.78; H, 5.11; N, 18.^2 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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R 




(rctczyatallisatian 


SLwmntal sajaysis 


fix. 86 


SB, 


He 


(tBP) 
ODs a3S.0-23«.0*C 


SiSi' S'2}-!2'^H^«-<^3; 11,22.07 
Poimdi C.71.89; H,6,24| »,21.ai 


Gx. 87 


VB, 


Bt 


bio: 302. 0-203. 0*C 


Cale : 0.72.487^6.39; H,21.13 
Found; C,72.64y H.6.33; K,20.95 


&c« 88 


va. 


a*Ba . 


. B83t i87.o^iaa.o*c 


g g y 

Calc: C,73.5l7 i.V.Ol/ N.19.48 
Poondi e>73.78i H.6.93i »,19.34 


Ex. 89 


NH. 


CH,QBt 


<l«o-PrOH) 
np: 2Qo,o*408.S^ 


Pound: C.69.8S; B,6.40; M,19.38 


Bx« 90 


BBHm 


B 


eolarl«aa crystals 
wot 249.0«248.0*C 


Cale.: C.sY.U, H, 5. 74? H, 16. 96 
Founds C.95.39; H.5.52; Ha6.9a 


Bx. 91 




He ' 


(BtOB) 
bp: 275. 0-278. 3«C 


Calc.: C,5ff,*3; H, 6.08? 16. 24 
Found: C,55,7fi; H,fi.20i 11,16.09 


Ex. 92 




Et 


light taronB ezystaXs 
(BtQB) 
no: 271. 0-273. 0"C 


Calc: C,l^f^';^H?6.2^ H, 16.05 
Found: C,57.80; H,6.15? H.15.95 


Ex. 93 






light gxsylsh farowa 
ezyatals 

(Btoa) 

093 173. 0-175. 0*C, 


qAA-3HCl.l/4B,0 
Calc.i C«56.68; H, 6.30? 14.37 
Found: C,S6.97| B.6.99| N.14.08 


fix. 94 


NUHa 




eolorlMS ezystals 

<AeOEt) . 
OD! 156. 0-156. 5*C 


CAN«° 

Calc. I 0,70.38/ H.6.71} If,18.65 
Found: C|70.29| B,6.44| H,18.49 
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Table 89 





r 




(sMzyatallixation 


Bleaaatal analyeis 


Ex. 95 




R 


light brown csystalA 
jMiOH); 
SOS 264. 6-265. 0*C 


C,AA'2HC1 
Calc: C.S6.a5V s 6 lOf n la ai 

-— • • '■••■•••■•ii A«Q.^W# XVtAO.V^ 

Potmd: C,S6.93; H.6.10; N. 18.42 


ex. 96 




Ha 


liabt brown czystala 
(AeOBb) 
no: 192. 0-193. 0*C 


Calc.s C* 71.00 /hVV 21 1 M 31 7« 
round: C, 70.98; H,7.34; N,21.49 


Ex. 97 


HH, 


St 


faint yellow eryitala 

(BtOR) 


C,AA-2BC1*5/4H,0 
Cale.i C«55.75i R,6.90; 1I«16.2S 

A#OaB*| Mf^QsSS 


Ex/ 98 




n^Btt . 


light yellow cryatale 
(iao-PrOH) 

deeosooaed 


C,ApN,*2HCl*3/4fl,0 
Calc: C,5a.73a R#7.28; H,15.57 
x^auoQrSt w|3a«ajL| af7»20| M«U«3a 


Ex. 99 


NH, 


CR^OBt 


eolorleaa ezyatala 

(StOR) 
no? 239. 0-260. 0*C 


g H y 0*2HC1 
Calq.5 0,57753; H.6.67> »,1S.98 
Found: C,57.52; R»6.80; HfU*83 


sx« lob 


MHMe 


B 


light brawn eryatmla 

(EtOH] 
BIDS 224. 5-225. 5*C 


^1 AA • 2HC1 • B,0 
Cale.i e,904; R,6.60| N,16.98 
founds C,99.17| R,6.S6; R,17.13 


Ex. 101 


MRZte 


Ha 


light brown eryatala 
(BtOR) 
not 284. 0-285. 0*C 


C„H-IL.2HCl-7/2H50 
Calc.: 90.961 R,7.27; N, 14.06 
Pound: C,50.89; R,7.20; H,14.79 


Ex. 102 


toota 


Bt 


brown ezyatala 
(BtC3R) 
Bpi 274. 0-285. 0*C, 
• deeomDoaed 


C„R-N,*2RClOR,0 
Calc.t 0,52.94; R,7.4g; 11,14.70 
Found: C, 52.71; R,7.21; 11,14.69 


Ex. 103 


lOfite 


n«>Btt 


eolorleaa cryatala 

(EtOH)^ 
n^: 161. 0-163. 5n:, 
decooqaaaed 


C,AiM,-3HC1.5/4R,0 
Cale.: C,54.23; R,7.22; N,13.75 
Found: C,54.28; R,7.407 11,13.83 


Ex. 104 




R 


light brown cxystala 
(StOR) 
09: 207. 0-210. 0*C, 
decoxRDoaed 


C-JIJIi*2HCl*H.O 
Calc.: C,56^4; R,6.86; ll«16.43 
Found: C, 96.38; B,6.78; N,16.39 



Exantple 105 

1- (2- (4-axninophenyl) ethyl] -2-n-butyl-lH-iinlda20 [4 , 5-cl quinoline 
4-ainine 

A suspension of 18.8 g of l-[2-[4*-(dlbenzylainino)phenyl} 
ethyll-2-n-butyl-lH-i2nidazo[4,5-clquljioline-^4-amine, 3.7S g of 
Perlman's reagent, 33.0 g of aiomonlum formate and 600 ml of 
methanol was refliaxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residua, the liquid was adjust ad to pH 9 with a 10% 

sodium hydroxide aqueous solution, and e:ctraction was perfoimed 

with methylene chloride. After washing the ^ract with water 

and dewataring, the solvent was distilled off and the obtained 

residue was washed with ethyl acetate and recrystallized from 

isppropanol to obtain colorless crystals with a malting point of 

191. 0-192. 0«C. . 

Elemental analysis: CJItJ^ . 

Calculated: C, 73.51; H, 7.01; H, 13.48 * 

Pound; C. 73.41; H,. 6.90; H, 19.22 

The con5)ound for Exaaple 106 listed in Table 90 was obtained 
by the same method* as Exaaple 105. 









Proper ti«s 
( rvcrya tallizatian 
solvent} 


Klemental analysifl 


fix. 106 


KHUe 


CB,OSt 


light faroim ezystala 
- (AeOBt) 
no: 127.0-128 .<8"C 


Caic.j C.63,63fl£'7,70; M,18.45 
Found: 69.67; B,7.69; N«18.17 



Example 107 

1- [2- (4-aminophenyl) et±yl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5 -dlpyridine-4-amine« hydrochloride 

A mixture o£ 0.81 g of N,N-dibenzyl-l-[2-[4- 
(diben2ylaniino)phenyl] ethyl] -1,6,7, 8-tGtrahydro?yclopenta[bl 
iinida2ot4,5-^d]pyridine-4-axniae, 0:i6 g of Perlman's reagent, 
1.56 g o£ ammoniuxn formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium caurbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene ctilbride layer* the aqaeous layer was further 
extracted with metlvlene chloride. The methylene chloride layer 
was dewatered, and then the solvent vms distilled off to obtain 
colorless crystals. These were combined with the previoxis 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. O'C (decomposed). 
Elemental analysis: Cj^Hj^,^2HCl . ' 

Calculated: C. 5S.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; 19.07 

The compotinds for Sxasples 108*109 listed in Table 91 Vere 
obtained by the same method as Exasple 107. 








Proportisfl 
(reerysballization solvent) 


Eleneatal analysis 


Ex. 108 


fit 


light yellowish brom 
crystals 

(BtOB) 
1BQZ 266. 0-268 •0*C. ' 
decomposed ' 


JLJI. •2BC1* l/3EtOH*E.O 
Calc: c;55.23; H.6.a3; N,16.37 
Pounds C. 55.24; H,6.84| 11,16.57 


&c. 109 


ai,QEt 


light brown cxystals 
lEtOH) 
09 : 250.5-251.5'%, 
deconpo s sd 


C,Ai^iO * 2HC1 • 1/ 4IL0 
calc: CTSS.OI; B,6.46| H,16.33 
Found: C,56.23; fi.6.31; H«16.0a 



Example 110 

1-* [2- (4-ureldophenyl) ethyl] -IH-ixnidazo [4^ 5-c] quiziolixxe-4-axaine 
After dissolving 800 xng of l-[2-(4*ainlnopheiiyl}ethyl]-lH*^ 

iiaidazo(4,5-c]gainoline-4-a2nine in a mixed solution of 8 ml of 

■ • 

acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqaeous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, th^ irera washed with watar to 
obtain 790 mg of crystals. Recrystallization from a ndxad 
solution of etiianol and water yielded faint brown crystals with 
a melting point of 300"C or higher. 
Elemental analysis: C^fi^^fi 
Calculated: C, 65.88; H, 5.24; N, 24.26 
Pound: C, 66.00t H, 5.14; N, 24.07 

Exasqple 111 

1- (2- [4- (N' -methylthioureido)phenyll etlyll -IH-imidazo [4, 5- 
c] guinoline-4*amlne 

To 800 Big of l-[2-(4-aininpphenyl)ethyl]-lH-imidazoI4,5- 
clqainoline-4 -amine there were added 24 xnl of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40*C 
for 15 hours • After copling the reaction (solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5"C. 
Elemental analysis: C^Jt^^ 
Calculated: C, 63.81;-B, 5.35; N, 22.32 
Found: 63.60; H, 5.13; N, 22.05 

Exaniple 112 ' 

1- [2- (4-acetylphenyl) ethyl] -iH-imidazo [4, 5-c] quinoline-4 -amine 

To 3.89 g of 2-(4- t2-(4-pheno^v-lH-imida2o[4,5-c]quinolin- 
l-yl) ethyl]phenyl-2-methyl-l,3-dloxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140^C for 3 
hours. After the reaction, a 10% sodiiun hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then* 'the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267.0-269.0*0. 
Elemental analysis: CjjHj^K^O 
Calculated: C, 72.71; H, 5.49; », 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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E3caniple 113 

1 - [ 2 - [ 4 - { 1 -hydroxyiminoe thyl ) phenyl ] ethyl ] -iH-iaidaxo [4,5- 
c] quinoline-4 -amine 

To 1.63 g of 1-12- (4-acet:ylphenyl) ethyl] -iH-imidazo [4,5- 
c]quinoline-4-a2nine there were added 0.38 g of l^ydroxylamine 
hydrochloride, 1.34 g of sodiim acetate •3H,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pressure, ^ water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals, Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point, of 
269. 0-270. 5"C. 

Elemental analysis: C^JBi^fi - 
Calculated: C, 69.55; 5.54; N, 20*28 
Found: C, 69.34; H, 5.54; 20.11 

Exaxnple 114 

1- [2- (4- (1-aminoethyl) phenyl] ethyl] -IH-imidazo 14, 5-c] quinoline- 
4 -amine 

To 500 mg of l-l2-I4-(l-hydro:vi»inoethyl)phenylletl^yl]-lH- 
imidazo[4, 5-c]guinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a laydrogen pressure of 5 atmospheres at 50"C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recryst2Lllization from ethanol yielded 
faint brown crystals with a melting point of 222. 0-224 .O^C. 
Elemental analysis: C,oH^N, 
Calculated: C, 72,48; H, 6.39; 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4-t2-{4-amino-lH-imida2ot4,5-clquinolin-l-yl)ethyl] 
benzoate 

To 550 mg of 4-[2- (4-amino-lH-imidazo[4, 5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentratsd sulfuric acid, and tha ai:cture was rafluxad 
for 5 hours. After concentrating tha reaction solution under 
reduced pressure, water and a 10% sodiua hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 

irK^vv""'' ^"^^"^ °" 550 .ag of 

li^t brbwn crystals. Recrystalllzation from methanol yielded 

182 O^C ^^^^ * -^^^ point oTllt o^ 

Elemental analysis: C^^^o, 
Calculated: C, 69.9.8; H, S.S9; N, 15. S5 
Found: c; 69.98; H, 5.39; N, 15.62 

Experimental Exaaple l: Interferon a induetlvlty in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent "effect of the 
compounds of the ia^tion. The following compounds were used 
as the control agents, 

control agent A: l-iaobutyl-lH-imidazo[4.5-c]quinoline-4-amine 

(common name: Imiqulsaod) 

Control agent B: l-(2-phen3rlethyl)-lH-imidazot4,5-c]quiaollne-4- 
araine 

1. Preparation of blood cells for oilturing 

Whole blood was collected venipuncture into a 50 ml 
centrifuge tube containing 170 yxl of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No." 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 059181 containing 2 mU L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptonycin solution . 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptonorcin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Prepauration of confounds 
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The cc3xqpound3 were suspended to 1 mg/ml in 0«1 h 
hydrochloric, acid and then aolubilized by dilution with 
physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 ug/ml. 

3. Incubation 

A 50 ul portion of the. test compound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest 111™ (Becton 
Dickinson; FALCON 3072) cell cultiiring plate, cm ul of the 

PMBC in the medium yms added to each f iill well • The plate was 
covered with a plastic lid and incubated for two days at 37*C in 
a 5% carbon dioxide atmosphere. 

4. Separation 

FollowdLng the incubation; the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 zpm (740x6, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KOBOTA 5800, manufactured by Kubota 
Laboratories) at 4^C for 5 minutes. The culture supematants 
were used ais sax^ples. 

5. Interferon or assay 

This was accoxiiplished by enzyme immiinoasaay. Using a 
Cytoscreen™ human interferon a assay kit (BIGSODRCE; Cat. #ASY- 
05), a 96-well plate immobilizizfg mouse anti -human interferon o 
monoclonal antibodies (primary antibodies) , was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sait^jle. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed* 'by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measiired with 
a Vmax Icinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values egress ed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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Tabl« 93 
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Table 93 







Znterteron a inductivi^ (pg/ml) 


Comoomd 


0.01 


0.03 


0.10 


0,3 


1 


3 


ExaaiDle 89 


- 


602 


493 


756 


768 








869 


875 


794 


771 


717 


_ExaiTTole 95 




786 


475 


765 


553 




ExamDle 96 


-1012 


1099 


1336 


1100 


794 


780 


ExamDle 98 


854 


263 


341 


233 


190 




Exanole 99 ^ 


557 


347 


238 


230 


189 


155 


ExamDle 101 


135 


463 


760 


764 


598 


457 


ExamDle 106 


353 


553 


668 


659 


602 


576 


Bxannle 107 






737 


_336 


546^ 


381 


Control aoente X 




22 


29 


73 


50 


34 


Control aoent B 




28 


62 


69 


68 


49 



The coznpoiinds p£ the invention eschibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, sucdi as rheumaltoid arthritis, war^s, hepatitis 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rhetunatoid arthritis, warts 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 



- 120 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects^in the images include but are not limited to the items checked: 



tJ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




THIS PAGE BLANK mro, 



